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STILL 
GREATER 
LOAD-CARRYING CAPACITY 


The tendency in many branches of engineering 
to increase the power, speed or output of a machine, 
sometimes without increasing dimensions, calls for 
the highest standard of bearing performance. 


For our part, we have been constantly engaged in 
still further increasing the load-carrying capacity of 
Timken tapered-roller bearings. 


Now, with new and improved methods and machinery 
at our fine Duston and Daventry factories, we are able to 
maintain in wide-scale production those refinements in 
bearing detail design, accuracy and finish which so 
greatly influence load-carrying capacity. 


The resulting increases in rating range from a small 
to a substantial percentage, according to the particular 
bearing, and these are shown in a pamphlet 
which is available on request. 


Regd. 
Trade Mar!: 
T IMKEN 


tapered-roller bearings 


MADE IN ENGLAND BY BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY & BIRMINGHAM 


Telephone: Northampton 4921-8 & 3452-3 Telex No: 31-620 Telegrams: Britimken Northampton, Telex 
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FULLY AUTOMATIC 
Surge-Free Initiation of 
Pressure Control on take-off 


irrespective of airport altitude and local barometric pressure ! 
This has been made possible by the NORMALAIR ‘‘multi-valve’’ control 
system, in which the discharge valves are arranged in parallel instead of 
in series. The operation of this system is virtually automatic, the aircrew 
having to make only two selections on an airport altitude selector in the course 
of a normal flight. 

rhe fact that the discharge valves also act as safety valves 

and inwards relief valves has resulted in a system weight little more 
than half that of a comparable conventional installation. The use of a large 


number of common components means easier spares provisioning, 


S 


maintenance and overhaul, and reduced requirements of test equipment 


and spec ial tools. 










ir 


NORMALAIR YEOVIL ENGLAND 


NORMALAIR (AUSTRALIA) PTY LTD MELBOURNE NORMALAIR (CANADA) LTD TORONTO 
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JETS’ TEST DIET 


Pratt & Whitney Aircraft’s de- 
pendable JT3 and JT4 jet en- 
gines underwent a series of 
grueling tests before they could 
be certificated by the U.S. Civil 
Aeronautics Administration for 
use in commercial airliners. 
They demonstrated the ability 
to absorb without serious dam- 
age such items as lunch pails, 
rocks, tools, clothing, a variety 
of fowl and other material. A 
group of such items, typical of 
those ingested, are displayed 
here. Arrow points to 2-inch ice 
balls fired into the engines’ com- 
pressor at speeds up to 600 
mph, in a simulated severe hail- 
storm. Airlines around the 
world have ordered more than 
1800 JT3 and JT4 engines for 
Boeing 707 and Douglas DC-8 


airliners. 





. =, — ¥“ ; 
LARGE PLANT ADDED —A 410,000 square-foot plant addi- —_ being supplied for all Boeing 707 and Douglas DC-8 jet 
tion (circled) is now in operation at Hamilton Standard’s transports with Pratt & Whitney Aircraft power plants, and 
main plant in Windsor Locks, Connecticut. The new area _ for I0 other types of aircraft. Hamilton Standard also re- 
is devoted chiefly to engineering and production work on _ cently announced its expansion into the field of aviation 
jet engine fuel controls. Hamilton Standard fuel controls are _ electronics, 
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JUNGLE OIL AIRLIFT 


Sikorsky S-58 helicopters with 4000-pound 
payload capacity recently pioneered a far- 
reaching, new technique in oil drilling 
operations. They flew all necessary con- 
struction equipment, drilling rigs, men 
and supplies to scattered well sites in jun- 
gle areas of wild, mountainous New 
Guinea, then supported the drilling opera- 
tions. Costly, time-consuming road con- 
struction was not necessary, and only a 
few months were needed to do the entire 
rig emplacement job by S-58. It is esti- 
mated 18 months would have been needed 
if ordinary surface transportation had been 
used. Pictured above, an S-58 brings in a 
heavy iron skid for a drilling rig engine. At 
right, an S-58 lands supplies at a drill rig 
which itself was flown to the site in sec- 
tions by S-58. 








UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U.S. A. 


European Offices: 3/5 Warwick House Street, London SW1, England 

PRATT & WHITNEY AIRCRAFT Aircraft Engines [ Pe 
HAMILTON STANDARD Propellers and Turbine Aircraft Equipment yous 
SIKORSKY AIRCRAFT Helicopters Ss 
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BRITISH ALUMINIUM FOR NAVAL AIRCRAFT 











Fairey “Gannet”, the most advanced concept of an anti-submarine aircraft in the 
world, is in service with the Royal Navy and the Royal Australian Navy and has 


been ordered for Western Germany’s Naval Air Arm. Materials for the construction 





of this aircraft are supplied by British Aluminium. 


© 


The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SWI 
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Power 
Flying Controls 
for the 
Folland 







Gnat 






The Hobson Type 145 Power Flying Control is an 
irreversible twin-screw jack featuring hydraulic primary 
drive, and electric trimming and emergency drive. It.is 


self-locking in the event of supply failure in either source 











and, from the safety aspect, is eminently suitable for a 
* . single-engined aeroplane where duplication of 
hydraulic supply is difficult to arrange 

The unit, as illustrated, is typical of that fitted to the 
Folland ‘'Gnat’’ to meet specific aircraft requirements, 


and is one of many piston and screw-jack type controls 





iesigned and manufactured 


H. M. HOBSON LIMITED FORDHOUSES - WOLVERHAMPTON 
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Safety through Simulation 


Backed by a world-wide servicing organisation, 
Air Trainers Link Ltd. have synthetic flight training 
equipment in most parts of the world. 

Electronic Simulators and ‘Type’ Trainers have 
been ordered for the Vickers Viscount, Airspeed 
Ambassador, Bristol Britannia, Hawker Hunter, 
Gloster Meteor and yet more advanced aircraft. 

No less than 20 Civil Operators and 16 Air 

Forces have selected these or General Purpose 
Trainers from the wide range a 
of equipment manufactured by 
Air Trainers Link Limited. 


AIR 
TRAINERS 
LINK 





LIMITED 


AYLESBURY 


BUCKS 
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HYMATIC DEVELOPMENT IN AIRCRAFT EQUIPMENT 






















Hot Air Reducing Valves 


The Hymatic range of reducing valves for the 
precise pressure control of engine tapped air 
is further extended by the PS60 series. Used 
for fuel transfer, fuel system and recu- 
perator pressurisation, hydraulic reservoir 
pressurisation and ventilated suit systems, 
the PS60 may inclade an integral relief 
valve and control in relation to absolute, 
ambient or other variable datum 
pressure. 
The PS60 with integral relief valve 
weighs 1.3 lb., and without relief 
valve 0.8 Ib. It will accept air up 
to175p.s.i.and 300°C., and very 
closely control the outlet pres- 


sure at any flow up to25c.f.m. 







Other products, the 
design and precision 
manufacture of which have 
established Hymatic as leading 
engineers in the aircraft equipment 
field, include 















High pressure compressors 
Cartridge operated valves 
Fuel System vent and relief valves 
Ground charging valves 
Automatic regulator valves 
Anti-g valves 

eae Electro magnetic valves 
Folland Gnat aircraft High flow reducing valves 













Hymatic 


THE HYMATIC ENGINEERING COMPANY LIMITED, REDDITCH, WORCS. 
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Vickers Supermarine 
The Scimitar 


FLY AS AN 


BRITAIN’S 


“In modern conditions the role of the air- 

craft carrier, which is in effect a mobile air 

Station, becomes increasingly significant.’ 
DEFENCE WHITE PAPER APRIL, 1957. 


HERE IS NOW NO QUESTION about the importance 
Ts the Fleet Air Arm or of the continuing need for 
Pilots and Observers. 

The aircraft carriers and their aircraft are known as 
the ‘fists of the fleet’—exciting, hard-hitting and mobile. 

So the Fleet Air Arm requires the finest men they 
can get. The standards are high, the training is 
strenuous burt there is nothing to compare with the 
rewards, the personal satisfaction and standing, and the 


life of a Naval Officer flying the latest jet aircraft 
and helicopters in Britain’s New Navy. 

Y join on a 12 year engagement, and can apply 
later your commission to be made permanent. The 
pay? narried Pilot or Observer of 25, for example 
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N113 


OFFICER IN 


NEW NAV 


can earn up to £1,500 a year. There 
is a tax free gratuity of £4,000 after _ ae 
12 years service. 
Age limits :— 
Pilots 17-23, Observers 17-26. | 
Full details of life in the Fleet Air We. 
Arm are explained in an illustrated ry 
booklet “* Aircrew Commissions in = | 
the Royal Navy”. 
For a copy of this booklet write to: 





























The Admiralty D.N.R. (Officers) Dept. FR/7 
QUEEN ANNE’S MANSIONS, LONDON, S.W.1 





—A- 
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STAINLESS STEELS 


Manufactured by 


Cc. G. CARLISLE & CO. LTD 


are used extensively in 


all Bristol aero-engines 


and by all leading manufacturers 








C. G. CARLISLE & CO. LTD. - 1ONA STEELWORKS - PENISTONE ROAD - SHEFFIELD 4 ‘Phone: Sheffield 48791 - "Grams: “ NICHROME” Sheffield 
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PRESSURE REGULATORS CONDITIONING CONTROL 


4NTH-ICING CONTROL 


FUEL TANK 


S Ire > pols ‘ > 
Teddington Pressure Regulators have Sianiiiiiiaaiine 


been designed to provide a control of engine air bleeds, 
high pressure system tappings and HOT AIR AND GAS VALVES 

powered fuel proportioners. Over-ride control 

is by high temperature solenoid and the ELECTRO-MAGNETIC VALVES 

regulators are provided with 


, —_ <r < °° WE ‘ 
automatic devices to ensure a ‘safe’ failure condition. TES SUCCESS 





| PRESSURE SWITCHES 


PRESSURE REGULATORS 





POTENTIOMETERS 
ACCELEROMETERS AND 
PRESSURE TRANSDUCERS 


TEDDINGTON AIRCRAFT CONTROLS LTD. 


MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 





S1CO TRADE Mata 


LONDON OFFICE: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Telephone: Colnbrook 2202 3/4 TAC 168 


Cn he Ground & off o/ 





yn? 






e BY JET 
© BY ROCKET 
© BY WHATEYZ NEXT! 





Whar a 











OZUS FASTENER EUROPE LTD. FACTORY ESTATE, GUILDFORD AD., FARNHAM, SURREY. Soles Agents in U.K. THOMAS P. HEADLANOLTD., MELON RD., PECKHAM, LONDON S.£.15 
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We employ none but the finest 
Craftsmen and are recognised as 
being among the foremost specialists 
in Sheet Metal manipulation in the 
country and are proud that once 
again the reliability of our 
prototype production has made its 


Famous names form a worthy contribution 


testimonial to the quality 


of our design and production 


The 
DOUBLE 
MAMBA 


BY ARMSTRONG SIDDELEY 
AERO ENGINES 


BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 
ARMSTRONG SIDDELEY MOTORS LTD 

W. G. ARMSTRONG WHITWORTH MOTORS LTD. 
HAWKER AIRCRAFT (Blackpool!) LTD 


BROCKWORTH ENGINEERING CO. LTD. 


The 


ABBEY PANEL & 
SHEET METAL C’ L” 


Head Office: BAYTON RD., EXHALL, COVENTRY. Tel.: Bedworth 2071/4 
Also at OLD CHURCH RD., LITTLE HEATH, COVENTRY. Tel.: Coventry 89461/3 


A.LD., A.R.B. and C.1.A. Approved. 





t 
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RISTS WIRES & CABLES LTD. 


LOWER MILEHOUSE LANE © NEWCASTLE-UNDER-LYME © STAFFS 





Silver: Zine, 
G.W. Accumulators 


Used in the development of ee 
the Fairey ‘Fireflash’ and ii 
extensively for guided missiles. % . 

Small measurements. 

High power to weight ratio. 

High rates of discharge. 


Constancy of output. 


For full particulars write to Dept. FIA. 


VENNER ACCUMULATORS 


LIMITED 
KINGSTON BY-PASS, NEW MALDEN, SURREY. Telephone: MAlden 2442 


Type SZ6/12 
Associated Compcnies Venner Electronics Limited, Venner Limited Accumulator. 
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are you informed about 


TITANIUM ALLOYS ? 
Dy like is the name covering a 


range of Titanium alloys manu- 
factured by Jessop, whose long research and 
experience have resulted in their producing 
the largest Titanium ingots in Europe. 
Hylite is available in seven qualities. 


ry, ; has a high strength- 

to-weight ratio and excellent corros- Vacumel] 
ion resistance. Hylite alloys are reasonably do you know 
free from embrittlement and may be the steels that are melted in 


forged, cold-worked, welded and vacuum by JESSOP? 


machined. 


Jessops are major suppliers of 
Turbine Discs in H46 steel for Properties of Jessop Hylite Titanium Alloys 


the Bristol Orpheus turbo-jet proot | U.TS. | Elong- | Hard- 
Composition stress tons ation ness 


engine used on the Folland Gnat. tons) | sq.in. | % | BLN. 


$q.in. 
HYLITE 10 Commercially pure titanium, supplied to : *s 
TITANIUM D.T.D. specifications 5013 and 5033. Commercially Ff 


ALLOY Resistance to corrosion with maximum pure titanium 
fopmability and weldability where (soft grade) 
Strength is not critical. 





HYLITE 15 Commercially pure titanium supplied to Commercially 
TITANIUM D.T.D. specifications 5003 and 5023. pure titanium 
ALLOY (hard grade) | 


HYLITE 20 5° aluminium, 24% tin alloy. An 
TITANIUM alptha alloy of moderate strength. Being 
ALLOY readily weldable and easily formed is 3% Al., 24% Sn : 
suitable for sheet metal work where | 
higher strength than Hylite 10 is required 


HYLITE 30 2°, manganese, 2°, aluminium alloy 
TITANIUM’ = A relatively low alloy bridging the gap 2°% Mn. 2% Al 
ALLOY between commercially pure and the : he 
higher strength alloys. 


HYLITE 40 4°. manganese, 4°, aluminium alloy. 
TITANIUM A higher strength alloy suitable for 7 ‘ / 
ALLOY compressor discs and blades. 


HYLITE 45 6°, aluminium, 4°, vanadium. A high 

TITANIUM = Strength alloy which responds to heat 

ALLOY treatment. Available in sheet form as 
well as rolled bar and forgings. 


HYLITE 50 A complex aluminium alloy having —— 
TITANIUM greater strength combined with exceWent "AL allo 
ALLOY creep resisting properties. Al. anloy 


eae 


eatin 
‘line satel 


Full particulars 
are available on request 





WILLIAM JESSOP & SONS LTD. 
t BRIGHTSIDE WORKS, SHEFFIELD | 
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AIRCRAFT |% 
EQUIPMENT sae. -- 


brought the dream of space travel 


The fantastic strides that are being 


into the realm of man’s future conquest. 
The design and development groups 
of Helliwells have already achieved much 
ene in their research into the special 
British Thomson-Houston are 
problems of rocket airframe components. 


proud that their products— 
It may well be that, just as the 


including turbo-starters and 
passengers in the Bristol Britannia of 


ignition units—are contributing ai MIEN a 
today rest on sleeping berth frames t 


to the success of the 
at Elmdon, the passengers of the future, 


too, will depend for their 


B R I Sy ‘ | ' O I comfort and safety on the imagination 


and skill of the men at Helliwells 


“ORPHEUS” “They who took ahead” 
ENGINES 1 


For research, design and manufacture 


of aircraft assemblies...Consu/t... 


® Helliwells lt 


THE BIRMINGHAM (ELMDON) AIRPORT 
BIRMINGHAM 26 
BRITISH THOMSON-HOUSTON Telephone: Sheldon 2630, 2639 & 3081 
, PI 
COMPANY LIMITED - COVENTRY - ENGLAND Ag aa spre net 


Tel: GROsvenor 4653. ‘Grams: AHEAD, 


An A.E.1. Company 
AUDLEY, LONDON. 





A5239 














19% 
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Progress 

in the 
development 
of 

Homing 


Systems 
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Rocket-propelled General-purpose 
Test Vehicle (G.P.V.) with Elliott 
Automatic Homing Head displayed 
at S.B.A.C., Farnborough, 1957 


The Guided Weapons Division of Elliott Brothers (London) Ltd. has extensive 
facilities for every phase of design and development work on guidance and control for 


missiles. Intensive system study, including simulation with Elliott analogue computers, 


has led to immediate success with a number of very advanced practical designs. 


: ’ GUIDED WEAPONS DIVISION, ELLIOTT BROTHERS (LONDON) LTD., 
ELSTREE WAY, 





BOREHAMWOOD, HERTFORDSHIRE (ELSTREE 2040) 
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C ‘TURBINE BLADES — 
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We are proud of our association with idnigas 
Siddeley in our capacity as suppliers of turbine blades for use in the 
DOUBLE MAMBA Mark 112 Engine. 




















the finest blades 
for the finest engines 
HEPWORTH & GRANDAGE 
(YEADON) LIMITED, 
VICTORIA AVENUE, YEADON, 
LEEDS. 





In a little over half a century, aviation has come a long way. In no 
other industry has there been such steady and sure 


\ ae 
y — ‘\ progress, and designers and craftsmen have set a steady course through 
\ 
/ the years .. . today they are plotting the industry’s path for the 
y 4 future ...a future which reaches out to conquer new fields and which will in time 


open up new vistas and new concepts of air travel. VOKES, pioneers of scientific filtration, 

have played their part in aviation’s progress. To the industry throughout the 

world they have brought essential equipment designed for maximum protection and efficiency. 
Today voxgs filters continue their contribution to the reliability and excellence of 


modern aircraft and are ready to meet the problems which will lie on aviation’s course for the future. 


\ 
\ 











pioneers of 
scientific filtration 


AIR, FUEL, LUBRICATING AND HYDRAULIC 
OIL FILTERS ~* CABIN PRESSURISATION 
FILTERS AND SILENCERS - TEST BED FILTERS 





VOKES LIMITED - GUILDFORD - SURREY - ENGLAND London Office: 123 Victoria Street, Westminster, S.W.|. 


Vokes (Canada) Led., Toronto Vokes Australia Pry., Led., Sydney Represented throughout the World 
v252 
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in Hot Pursuit 


A Marston heat exchanger is fitted 
in the Folland ‘Gnat’ light interceptor. 


‘Flight’ photograph 


When the heat’s on, Marston 


equipment stands the pace. 


Marston Excelsior also manufacture 
‘ Marlite’ & ‘ Flerelite’ flexible fuel tanks 


and laminated plastic radomes. 


Ss 


MARSTON EXCELSIOR LTD. 


Fordhouses . Wolverhampton 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


MAR 236 
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We are proud 
to be associated 
with 


THE NEW 


BRD = BRISTOL 
rReciston ES PROTEUS ENGINE 


B.R.D. COMPANY LIMITED 
MANUFACTURERS OF 
MACHINED BLADES 
ALDRIDGE - STAFFS 






































R. 3 COLEY & SON (Hounslow) LTD 
Chapel Road, Hounslow Tel. Hounslow 2266 
North Drive, Hounslow Tel. Hounslow 2266 
Mill Farm, Hanworth Rd., Hounslow’ Tel. Hounslow 6136 
Canbury Park Road, Kingston Tel. Kingston 0685 
R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Tel. Ashton-U-Lyne 3664 Deep Pit — George, painneiin Slate tele 
Stonygate, Preston Tel. Preston 4455 Tel. Bristol 56307 Tel. Stratton St. Margaret 2164 


























H. A. FOSTER 
(CHERTSEY) LTD 


<—, Nead Lane, Chertsey 
Members of the Nationa! Association Tel. Chertsey 2196 


we of Non-Ferrous Scrap Metal Merchants 








ee FAL MERCHANTS 























22 NOVEMBER 1957 


G.@Q. EQUIPMENT 








Tyeeeh 


eas OD 
Sd 





Sc, 


aS 
Nae 


ads 
ou 


ya! 
er 
Vw 





ws 











FLIGHT 19 





supplied for 


THE FOLLAND GNAT 








Automatic Z type Safety Harness (MR1/G.Q./216) 
and Harness Release Mechanism (MR1/G.Q./301). 


Note : This harness release mechanism also releases the face blind. 


Back Type Parachute (MR1/G.Q./217), containing G.Q. 
18’ 6” Shaped Lightweight Canopy (G.Q. drawing No. 10262), 
and MK 7a Auto-Rip (MR1/G.Q./285). 


Yoke Harness Coupling to the seat inertia reel. 


The Folland Gnat is also equipped with 7’ 6” diameter 
Ring Slot Brake Parachute (MR1/G.Q./222). 


G.Q.PARACHUTE Se. tro 





G.Q. PARACHUTE CO. LTD - STADIUM WORKS * WOKING - SURREY - ENGLAND 
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‘Equal to, if not better than, any Bomber in the World” 


Mr. C. I. Orr-Ewing, Under Secretary for Air. 


In announcing that the famous 617 Squadron—the Dam Busters—is to be reformed and equipped 
with the Avro Vulcan Delta Bomber, believed to be the fastest bomber in service anywhere, Mr. 
Charles Ian Orr-Ewing, Under Secretary for Air, has said that in the Vulcan “we now have a 


bomber aircraft which is equal to, if not better than, anything else in the world”’. 
“The Vulcan comes from a good stable” 


In addition to Mr, Orr-Ewing’s tribute, the Air Officer Commanding No. 1 Group, Bomber Com- 
mand, had this to say: ““We are extremely pleased with the Vulcan, both from the operating and the 
maintenance aspects. The way in which this large aircraft and its complex system has been brought 
into use in the front line of Bomber Command, without any of the enforced groundings so frequently 
experienced with new types of aircraft, is most gratifying. The Vulcan is giving us splendid utilization ; 
indeed, it is far better than we experienced with any other type of aircraft, large or small. The 


Vulcan comes from a good stable and is liked by the servicing crews as well as the flying crews.” 


We are proud of our stable —from it have come: the Avro ‘504’ —the first long-range bomber of 
World War 1; the faithful Anson; the immortal Lancuster, used by the Dam Busters in World War 2; 
and now the Vulcan. 


Sake” A. V. ROE & CO. LTD. - MANCHESTER 


MEMBER OF THE HAWKER SIDDELEY GROUP/PIONEER...AND WORLD LEADER IN AVIATION 
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Dilemmas are in Fashion 


AST week we reviewed proposals contained in Lord Weeks’ Air League 
address. We entitled the review “The Industry’s Dilemma”. This week 
we print select passages from a paper by Dr.-Ing. Lachmann, director, 

scientific research, Handley Page, Ltd., which he calls “The Designer’s Dilemma”; 
and we report also an interview with Hawker Siddeley chiefs which might have 
been aptly titled “A Manufacturer’s Dilemma.” So if we add our own dilemma 
we shall find ourselves in good company. 

Clearly, the path out of the maze must begin with the turning that the British 
aircraft industry is taking sheerly by instinct. Already firms are in process of 
reorientating and adapting themselves to a new outlook of rationalism. The lengths 
to which the process of reorientation has already been carried beyond the aero- 
nautical field was shown last week when the Hawker Siddeley chiefs reported that, 
whereas two years ago aviation accounted for 80 per cent of their group’s activities, 
the figure today was only 30 per cent. But we must stick to our aeronautical last; 
and we note that Dr. Lachmann states categorically that the Government will in 
future demand co-operation of two or more firms in tendering for a contract. He 
foresees that the pooling of technical resources, design capacity and production 
facilities will speed delivery; and in this connection he pays Flight the compliment 
of quoting a question recently posed in this column, when he asks (concerning the 
time cycle of the modern bomber), “Has there ever been in history such a lengthy 
period for forging and tempering a new weapon ?”’ 

But that question is not merely rhetorical: it has little significance whatever 
beyond the academic, for not one supersonic bomber will now be succeeding the 
V-class. As Dr. Lachmann puts it, the “comfortable period” is ending—the 
period when military aviation could continue as a pacemaker for civil aviation, 
with the supersonic airliner following in the wake of the supersonic bomber, and 
with the commercial application generally subsidized by military development. 


The designer’s major dilemma, as Dr. Lachmann sees it, is how to adjust his 
creative ability within a rapidly changing universe wherein the demand for con- 
ventional military aviation is contracting, but which “indicates expansion in civil 
aviation.” 

This fashionable word “dilemma” is defined as “a choice between two alter- 
natives, both equally unfavourable”; but Dr. Lachmann chooses to apply the term 
in a wider sense—to a position leaving a choice between two or more solutions 
without implying that all are necessarily unwelcome or unsatisfactory. We our- 
selves have always suspected a dilemma of being a chimerical beast that lurks in 
dictionaries, and on being driven into the open turns out to be nothing more than 
our old friend the challenge. And no self-respecting designing or planning office 
should ever be without one of these improving creatures. 


The Naval Pattern 


Another recent lecturer whose remarks invite comment is Rear Admiral D. R. F. 
Cambell, Flag Officer Flying Training. In a lecture at Brough (where the N.A.39 
is coming along nicely under its British and American sponsorship) he puts forward 
the view that manned aircraft will remain in the Navy, but that development will 
be diverted from the aircraft itself to its equipment. For strike and air defence he 
visualizes the development of a long-endurance aircraft of moderate speed and 
ceiling, launching high-performance missiles. Guided weapons would be a most 
effective substitute for the close-range gun-defence system. But Admiral Cambell 
doubts whether it will be practical or economical to develop a long-range weapon 
to supersede the fighter unless some other customer (the R.A.F. or U.S. Navy?) 
can share the burden of development. 

We are left with the reflection that the aircraft suggested by Admiral Cambell 
might be the N.A.39 itself—and that the missile might be the ultimate development 
of the SR.177 mixed-unit fighter, already earmarked for the Navy. 














THE DUKE OF EDINBURGH is presented (left) with a 
model Whirlwind by Westland chairman Mr. Eric 
Mensforth; on the right he is seen, at Filton, inspecting 
@ Britannia interior in company with Bristol chiefs 
Mr. Peter Masefield and (at rear) Sir Matthew Slattery 


FROM ALL 


The Duke at Yeovil and Bristol 

URING his visit to the Westland works at Yeovil last Friday 

the Duke of Edinburgh flew the Widgeon. With Lt. W. H 
Sear (chief test pilot) in the co-pilot’s seat he was airborne for 
about ten minutes, during which time he made two take-offs and 
landings. Afterwards he expressed his appreciation of the 
Widgeon’s handling characteristics and, in particular, the feel of 
the spring-loaded controls. 

His Royal Highness, who had been received on arrival by Mr 
Eric Mensforth (chairman), was conducted by Mr. Mensforth and 
Mr. E. C. Wheeldon (managing director) on a two-hour tour of 
the works. In the experimental shop he spent some 15 minutes in 
the mock-up of the 15-ton Westminster, by which—in the sub- 
sequent words of an onlooker—-he seemed “quite fascinated.” 

Before leaving to go on to Bristol he was presented with one of 
the neckties reserved for qualified Service helicopter pilots—silver 
Whirlwinds and thin red lines on a blue background (he has had 
considerable flying experience in the Naval Whirlwinds and 
Dragonflies which he habitually uses as personal transport). He 
also accepted a silver model of a Whirlwind. 

In the afternoon the Duke spent two hours at Bristol University, 
where, in the physics department, he talked with professors and 
lecturers on the International Geophysical Year work in progress 
there. He then went on to the Bristol Aeroplane Company’s works 
at Filton, the main object of his visit being to see the Britannia 
production line. With Dr. S. G. Hooker (director and chief 
engineer of Bristol Aero-Engines), he conversed on the subject of 
the earlier engine-icing troubles, and later he saw an example of 
the Raven rocket motor as used in the Skylark high-altitude re- 
search rocket which, in Australia two days before, had reached 
a height of 83 miles (see page 792). 

In accordance with a desire expressed by the Duke to fly in a 
Britannia, arrangements had been made for him to return to 
London in one of the long-range aircraft for B.O.A.C., but 
deteriorating weather at London Airport made this plan imprac- 
ticable. His Royal Highness ultimately left in a D.H. Heron of 
the Queen’s Flight, with Southampton as his destination. 


Another Big Hunter Order 


AST week the Swiss Government announced that it was 
seeking parliamentary approval for the purchase of 100 
Hawker Hunter 6s (Rolls-Royce Avon 200 series) at a cost of 
312m francs (about £26m). The decision follows over a year of 
deliberation, in the course of which various Continental, Common- 
wealth and American fighters have been considered. 

A Berne report says that the proposal will be considered in the 
Swiss Parliament early next month. If approval is given and the 
order placed, deliveries are expected during 1958-59. The Hunters 
would replace the Vampires and Venoms at present in service with 
the Swiss Air Force. The same report mentions the possibility of 
a further 100 aircraft being ordered in the near future, but adds 
that the government has not yet decided on the type. 

Hunters are already in service with, in addition to the R.A.F., 
the Belgian, Dutch, Danish, Swedish and Peruvian air forces, and 
100 are on order for India. 


Unrefuelled Jet Distance Record 
N November 12 a U.S.A.F. KC-135 Stratotanker with a crew 
of 19 flew a record 6,350 miles from Westover, Mass., to 
Buenos Aires without flight-refuelling, in 13 hr 2 min. It returned 


BIG WHITE CHIEF: Gen. Curtis Lemay, smoking cigar, supervises the 
flight of the record-breaking KC-135 (see above) to South America. 
He is @ qualified and experienced captain of many of the Strategic 
Air Command types 








QUARTERS 


to Washington, 5,204 miles along a more direct route, in 1] hr 5 min 
0.8 sec on the following day, making an average speed of 469.5 
m.p.h. against headwinds. In command of the machine, and at 
the controls for much of the time, was Gen. Curtis Lemay, 
erstwhile commander of Strategic Air Command, and now Vice- 
Chief of Staff, U.S.A.F. He is a qualified captain of many S.A.C 
types and was awarded the Distinguished Flying Cross imme- 
diately after landing at Washington. 


British Civil Jets 

N the House of Commons on November 18 Mr. W. J. Taylor, 

Parliamentary Secretary to the Ministry of Supply, confirmed 
that the Hawker Siddeley Group, with others, had made proposals 
for the private-venture development of a medium-range turbojet 
aircraft to meet a B.E.A. requirement (see “Sir Frank and Sir Roy 
Hold Court,” page 792). Mr. Taylor added that a group of 
companies, in association with and under the direction of the 
Royal Aircraft Establishment, Farnborough, were making a re- 
search study of possible supersonic civil air transport machines 
Much preliminary theoretical work had been done, the main 
experimental work had been planned, and certain research models 
were now being designed and manufactured. 


Eland Convair for Certification 
AST Friday, November 15, Napier’s Eland-powered Convair 
left Prestwick for Ottawa by way of Keflavik and Goose Bay. 
It was flown by Mike Randrup with T. Burke as second pilot and 
a B.O.A.C, navigator, S. A. Sharpe, among the total crew of nine 
The aircraft arrived in Ottawa on Sunday. 

The return to America, three years after Napier purchased this 
Convair 340 for re-engining with turboprops, marks the begin- 
ning of the final stage of the conversion programme. After giving 
demonstrations at Ottawa (the firm are reluctant to say to whom, 
but it may be significant that the Allison 501-powered Convair 340 
was recently demonstrated there to the R.C.A.F.), the Eland 
Convair will be flown to Santa Monica, California, for C.A.A. 
certification trials. While it is there it will be looked after by 
PacAero, — agents who are responsible for the conversion 
of REAL’s Convairs and are installing Elands into the Convair 


440 which Napier acquired about four months ago. Both aircraft 
will be made available for crew training and route familiarization 
to airlines adopting Eland-converted Convairs. 

For its Atlantic flight, Napier’s demonstration aircraft has been 
granted a Special Category A.R.B. certificate. A 150 hr type-test— 
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COMMERCIAL TRAVELLER: The de Havilland Comet 3 prototype flew 
to Zurich on November 13 to be sampled by Swissair. Dr. Rudolf V. 
Heberlein, the airline’s chairman, made flights over the Alps with his 
co-directors and with senior executives of the airline. Swissair, who 
are expected soon to decide on their medium transport re-equipment 
programme, are studying the new 4C, described in “Flight” last week. 


a necessary preliminary for C.A.A. certification—at the full NEI.6 
rating of 3,500 e.h.p. has not yet been run but, now that prepara- 
tion of the demonstrator is complete, say Napier, the observed 
test is “imminent.” 


TV Discussion on the Industry 


I N the B.B.C. television programme Panorama last Monday night 
Sir George Edwards, Mr. E. C. Bowyer, Rear Admiral Sir 
Matthew Slattery and Dr. G. V. Lachmann were asked for their 
views on the British aircraft industry. On the whole, considering 
that they were expected to give balanced answers to Woodrow 
Wyatt’s weighted questions in the space of seven minutes, they 
did quite well. It seemed a pity, however, that a potentially useful 
piece of television journalism should have been in such a rush to 
beat the studio clock. 

Sir George Edwards felt that if the industry concentrated its 
resources to back up its brains it could “see its competitors off.” 
Mr. Bowyer thought “the present set-up is pretty efficient”; it was 
exporting at the rate of £100 million a year, and he did not agree 
that a great deal of money had been wasted on it. He hoped that 
any amalgamations would happen naturally. Sir Matthew Slattery 
did not deny that the Britannia was late, but pointed out that it 
was the final result that mattered. The Britannia 102’s reliability 
was such that it was getting in more hours a day [7 hr per aircraft; 
B.O.A.C.’s overall figure is 6.91 hr/aircraft/day—Ed.] than air- 
craft that had been in service for some time. He did not think that 
the 707 and DC-8 “would knock us out altogether”: air transport 
would increase only by cheap fares, which were what the turbo- 
prop would bring. Dr. Lachmann made a plea for more Govern- 
ment support of basic research, “the lifeblood of the industry”; 
and Sir George had the final word by saying that it would be a 
big help to the industry if it could sometimes have a bit of 
encouragement instead of ill-informed comment. 


Aviation M.P.’s New Chairmanship 


WELL known for his knowledgable comments in the course of 
aviation debates in the House of Commons, A. Cdre. Sir 
Arthur Vere Harvey, C.B.E., M.P., who is deputy chairman of 
Handley Page, Ltd., has accepted an 
invitation to become chairman of the 
Boards of Aero Research, Ltd., Dux- 
ford, and of Ciba, Ltd., Horsham. In 
announcing the appointment, Aero 
Research state that he succeeds Sir 
Raymond Needham, Q.C., who has 
been chairman since 1947 and remains 
a director of both companies. 

Sir Arthur, who is 51 years of age, 
first served in the R.A.F. from 1925 
to 1930, qualifying as a flying instruc- 
tor, and was the founder of No. 
615 (County of Surrey) Squadron, 
R.Aux.A.F. During the succeeding 
years he had civil aviation interests in 
A. Cdre. Sir Arthur Harvey. the Far East, and also served as adviser 

to the Southern Chinese Air Forces. 
In 1939-40, during his second period of R.A.F. service (1939-45), 
he commanded No. 615 Sqn. in France, and was twice Mentioned 
in Despatches. Since 1945 he has been M.P. for the Macclesfield 
Division of Cheshire, and chairman of the Conservative Party 
Civil Aviation Sub-Committee. His directorships include those 
of Mullard, Ltd., and Philips Electrical, Ltd. 


Sputnik II Details 


ADDITIONAL information was given in Moscow last week 
concerning the second artificial Earth satellite. An editorial 
article in Pravda of November 13 described the structure of the 
satellite (pictures. p. 792), and at a Press conference two days later 
the first official announcement was made that the dog Laika had 
died from a deficiency of oxygen. 

The Pravda article stated that, on the basis of data from the 
tracking of the first sputnik, this satellite’s life would be about 
three months from the date of launching (October 4). The life of 
its carrier rocket would be shorter than this, and the second 
sputnik would continue in orbit for “an aopreciably longer time 
than Sputnik I.” Also included in the article were the following 
extracts : 

“Soviet Sputnik II, as distinct from Sputnik I, is the last stage of 
a rocket, housing all the scientific and measuring equipment. This 
method of housing the equipment appreciably simplified the task of 




















ascertaining the sputnik’s bearings by means of optical observation 

“Both the chamber for the test animal and the spherical container 
were made of aluminium alloys. They had a polished surface, specially 
treated so as to impart the required coefficients of emission and absorp- 
tion of solar radiance. The heat-regulating arrangement inside the 
spherical container and the animal’s chamber maintained a fixed 
temperature, deflecting the heat into the hull by forced gas circula- 
tion. . . 

“Though the use of high-altitude rockets has also yielded valuable 
results, only the sputniks enable us to carry out systematic measure- 
ments over the long periods of time necessary to study the variations in 
the intensity of short-wave ultra-violet radiation. 

“Three special photo-electronic multipliers, set at an angle of 120 
degrees to each other, serve as receptors of radiation. Each photo- 
multiplier is consecutively covered with several filters of thin metallic 
and organic film and also of special optical materials, making it possible 
to single out the different bands in the X-ray region of the solar spectrum, 
and the hydrogen line in the extreme ultra-violet region. The electric 
signals given out by the photo-multiplier trained on the sun were 
amplified by radio devices and telemetered to stations on the g-ound 

“Owing to the continual change in the sputnik’s bearings in relation 
to the Sun and also owing to the fact that part of its orbit was not lit by the 
Sun for a certain period of time, the electric circuits in the apparatus 
were switched on, in order to feed the batteries, only when the Sun came 
within range of vision of any of the three light receptors. This was done 
by means of photo-resistors lit by the Sun at the same time as the 
photo-multipliers, and by an automatically functioning device. . . 

“The particles comprising cosmic radiation are recorded aboard the 
sputnik by means of counters of charged particles. When the counter 
traps an electrically charged particle, a spark arises, sending an impulse 
to a radio arrangement of semi-conductor triodes, the purpose of which 
is to count the number of cosmic ray particles and send out a signal 
when a definite number of particles has been counted. . . 

“The sputnik had two identical devices for recording charged par- 
ticles. The axes of the counters in the two devices were reciprocally 
perpendicular. 

“Preliminary systematization of data provided by the sputnik on 
cosmic radiation has shown that both devices functioned normally. The 
dependance of the number of cosmic-ray particles on the geomagnetic 
latitude was clearly discernible. . .” 

Referring to the study of biological phenomena in connection 
with the test dog Laika, the article stated, “Already at the present 
time we can say that the test animal stood up well to the protracted 
effects of acceleration when the sputnik was being aligned on orbit 
and to the subsequent state of zero gravity which continued for 
several days . . .” Confirmation that the dog had died came at 
a Moscow Press conference on November 15, when Prof. Alexei 
Pokrovski said, ““The dog Laika is dead. The work of the oxygen 
regeneration plant came to an end when the experiment finished.” 

By Tuesday last the two satellites had completed 700 and 250 
orbits respectively. In Washington, a possible delay in launching 
the first instrumented U.S. satellite was reported; the first 
test satellite launch remained scheduled for December. 


Croydon Gets a ‘‘No’”’ 


(peasrices and answer about the future of Croydon airport 
in the House of Commons on November 13 brought a re- 
affirmation from Mr. Airey Neave, Joint Parliamentary Secretary 
to the M.T.C.A., of the Minister’s decision to close the airport. 
An informal meeting with representatives of tenant firms and 
aero clubs has been arranged for today at Biggin Hill, the alter- 
native airfield which the Minister has proposed. 

The Minister’s refusal to reconsider the continuation of Croydon 
notwithstanding, there is likely to be considerable resistance to 
any move to Biggin unless adequate assurance can be given that 
access and facilities will be improved and the air traffic control 
problem will be considerably eased. 


Hawker P.1121: Late Report 


(COMMENTING on the report (page 792) that work had been 

stopped on the P.1121, Hawker Aircraft state as we go to press, 
“The expression ‘cocooned’ was merely a figure of speech. Work 
has not been stopped, although it is going on at a very much 
reduced rate.” They | orders would come; and the work 
would then be “at full re 














FROM ALL QUARTERS... 


Sir Frank and Sir Roy Hold Court 


N Wednesday of last week Sir Frank Spriggs, managing 

director of the Hawker Siddeley Group, answered questions 
in London about the aviation interests of his Group. With Sir 
Roy Dobson, chairman of A. V. Roe Canada, he had just returned 
from a visit to the U.S.A. and to Canada (where they had com- 
pleted the 76 per cent purchase of the Dominion Steel and Coal 
Corporation 

Sir Frank explained how the Group was steadily broadening its 
non-aviation industrial interests: whereas two years ago aviation 
accounted for 85 per cent of the activity, it was now only 30 per 
cent. “I think that change is the measure of the success of our 
expansion and diversification programme.” But he remarked 
that if the aviation interest were “allowed to melt away” it would 
be “the biggest crime the government has ever committed to this 
country.” 

The big surprise was Sir Frank’s reply to a question about 
Hawker’s private venture strike aircraft, the P.1121. It had, he 
said, been “put in mothballs until someone sends a telegram telling 
us to build a lot of them.” It had reached a development stage with 
which they were “more than satisfied.” Production jigs were built, 
but there was as yet no customer, although there was NATO inter- 
est in the project. The 1121 was to be powered by a D.H. Gyron. 
The Hawker order-book was, Sir Frank said, filled for four years, 
and Gloster’s for three and a half. 

The Avro 740 project competing for the B.E.A. jet transport 
order is still in the running: Sir Roy Dobson said that the decision 
had been “coming in a fortnight for months now.” Avro’s offer to 
finance the development of the project still stood: in other words, 
the £17m to £20m required would be recouped by export orders. 
Sir Frank mentioned interest in an executive aircraft, saying that 
it was not intended to buy a certain project in which they had 
been interested at one time. The interest in the licence-construc- 
tion of a helicopter was being contemplated; and the supersonic 
transport project was by no means dead. The Government had 
had the design study submitted to them some time ago. Interest 
in the AW.650 had, he said, been “beyond expectations,” but no 
options had yet been placed 

Of the Arrow, Sir Roy remarked that it was “half an era” ahead 
of anything else in the western world. The Orenda Iroquois 
turbojet was being contemplated for several U.S. aircraft, through 
Curtiss-Wright. 


Skylark Progress 


ASEKYLARK high-altitude research rocket fired on November 13 
from the Woomera range, South Australia, achieved a height 
of 83 miles carrying equipment for four types of high-altitude 
investigation. This launching was the fourth of six preliminary 
firings scheduled to precede the joint programme of upper- 
atmosphere research, by the Royal Society and the Royal Aircraft 
Establishment, for the International Geophysical Year. 

[he Ministry of Supply stated that the first three firings had 
shown the performance of the rocket vehicle and its Raven 
solid-propellant motor to be “very satisfactory,” and that atten- 
tion had now been turned to trials of the equipment and instru- 
mentation carried by the rocket, and of special ground equipment. 
The equipment carried by the fourth Skylark was under test during 
the flight. The four special installations were : — 

1) To measure atmospheric temperatures and high-altitude wind 
velocities: a series of 18 explosive grenades, ejected from the rocket at 
intervals above 100,000ft. Ground equipment included microphones to 


IN THE DOGHOUSE: First photographs of the second Russian satellite 
were released last week. Below, the dog Laika in her compartment; 
right, photograph and diagram of the interior layout. 1, nose-cap; 
2, apparatus for registering ultra-violet rays and X-rays; 3, spherical 
container for instruments and radio transmitters; 4, protective frame- 
work; 5, hermetically sealed compartment for dog. (See page 791.) 
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record the arrival of the sound-waves, ballistic cameras to record the 
position of the explosive flashes, and a detector to record the instant 
of each flash. This experiment was by University College, Lond 

2) To measure winds at altitudes up to 50 miles: fourteen cartridges 
of “window” foil, released explosively in two clouds at heights ve 
100,000ft. These clouds were tracked by ground radar, and the experi- 


ment was devised by Imperial College, London. 


3) To measure ionospheric electron densities: a section of the 
rocket nose, insulated to form a fixed-capacity condenser and included 
in a 5 Mc/s oscillato:, circuit able to detect the presence of electrons 


in the ionosphere. The results in this experiment, which was devised by 
the University of Birmingham, were telemetered to the ground 


4) To determine the undisturbed ambient pressure at various 
altitudes: three Pirani pressure gauges carried in the rocket cone, one 
measuring ram pressures at the tip, and the other two measuring cone 


wall pressures. (An R.A.E. investigation 

Other equipment carried included timing gear and switches, 
telemetry transmitter, power supplies, Doppler transponder and 
microwave beacon, the last two units giving velocity and posi- 
tion for tracking purposes 


Nuclear Talk at NATO 
URING last week’s parliamentary conference of the fifteen 
NATO countries many proposals were advanced—no doubt 
under the impetus provided by Russia’s recent satellite achieve- 
ments—in an effort to accelerate the scientific ability of the 
Western nations. 

Senator Jackson of the U.S.A. suggested that the NATO 
countries should establish a missile training centre, and that at 
least 500 doctorates should be awarded annually “in the sphere of 
maximum importance for the defence and economic well-being 
of the Atlantic community.” General Thomas S. Power made it 
clear that the impressive standard established by Strategic Air 
Command has in no way diminished since he took over from 
General Le May earlier this year; a 15-min alert was ordered 
throughout the Command on October 1 and this state of readiness 
“will soon be operative throughout one-third” of S.A.C. 

Senator Kefauver, chairman of the NATO political committee, 
is quoted as saying “we are very interested in Firestreak; we 
think it one of the best weapons of its kind available.” 


D.H. Old Boys Dine 


N London on November 9, some 60 old boys of the de Havilland 

Aeronautical Technical School and their ladies gathered for 
the annual dinner at Simpson’s-in-the-Strand. It is the custom 
on these occasions for the guest speaker to have, or to have had, 
associations with de Havilland during his career, and the guest of 
honour last Saturday, A. Cdre. Sir Vernon Brown (best known as 
a former Chief Inspector of Accidents at the Air Ministry and 
later the M.C.A.) reminisced about the earliest de Havilland air- 
craft, many of which he had flown. 

There are now 567 members of the Old Boys’ Association, 163 
of them with de Havilland companies, and 87 in the North 
American branch. 
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“TAKE MY WORD FOR IT— 


there are going to be aeroplanes and military 
aeroplanes, too, as far ahead as we can see. The 
idea that we are all going to sit in dug-outs and 
press buttons is just fantasy.” 


LORD TEDDER, MARSHAL OF THE ROYAL AIR FORCE 
2 June 1957 







“The Aeroplane” Photograph 


The closer nuclear parity approaches, and the more devastating 
nuclear bombs become, the less likely it is that these bombs will be 
used — thus they lose all value as deterrents to local conflict. Yet 
the “flash point” of nuclear war may well be the local one which 
gets out of hand. Strong and flexible conventional force remains 
the only effective deterrent to local conflict, and the air component 
must be the first consideration. 


However, the size, complexity and cost of the 
conventional fighter imposes a crushing burden on the economy of 
many nations. The Folland GNAT has reversed this trend in 
fighter design. It has proved equal in performance, and in many 
respects superior to the conventional fighter, yet it is only half the 
size and cost, and a third of the weight. It can operate wherever a 
high-performance machine can go and it makes little demand on 
skilled maintenance. As a modern air superiority or tactical fighter 
the GNAT is the right aircraft, for the right job, at the right time. 


FOLLAND wn 


GNAT > 


LIGHT JET FIGHTER 





FOLLAND AIRCRAFT LIMITED, HAMBLE, SOUTHAMPTON, ENGLAND 
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Behind them 


TAA Breaks Records 
with Viscounts 


Mr. John P. Ryland, General 
Manager of Trans-Australia 
Airlines, recently com- 
mented on TAA results for 
the year ending June 1957 
He pointed out that the year 
had been the second in suc- 
cession during which TAA 
has carried more than three 
quarters of a million pas- 
sengers, a tigure never 
attained by any other 
Australian domestic airline. 
Introduction of more large, 
speedy Viscount aircraft had 
enabled TAA to carry the 
record number of passengers 
793,949) On 20,493 separate 
flights, mor than 2,000 
fewer than in the previous 


vear 








Filots have many reasons for prefer- 
ring the Viscount with its proved and 
reliable non-powered flying controls. 

Viscount experience in service 
with over 20 airlines is being built 
into the simple functional cockpit 
and cabin layout of the new Viscount 
810-840—ensuring for both pilots 
and passengers that comfort and 
freedom from strain which is now 
associated with Viscount travel. In 


— 
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this new Viscount the proved depend- 
ability of the airframe and the 
Rolls-Royce propeller-turbine, after 
ten years of development and 14 
million flying hours, means peace of 
mind for both crew and passengers. 
Quiet, smooth flight reduces fatigue 
and improves efficiency, while the 
rapid turnround due to ease of 
maintenance means less worry Over 
schedules. 


There is no substitute for experience 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


ATS TGA 
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ELECTRA , 





One month ahead of schedule, the first Lockheed Electra, N1881, emerges from the Burbank factory on November 11 (see news item in 


Col. 2) 


The paint-scheme is blue and white. Target-date for the maiden flight, which looks as though it may be beoten, is January 31 


Lockheed, incidentally, are promoting the Electra as a “prop-jet” rather than as a turboprop. 


CIVIL AVIATION 


B.E.A. FREIGHTER ACCIDENT 


A VISCOUNT 802 of B.E.A., on the regular night-freight 
service from London to Copenhagen and Hamburg, made 
a forced landing near Ballerup, six miles west of Copenhagen, in 
the early morning of November 17. The crew of two was unhurt. 
The aircraft, G-AOHP, was extensively damaged, and is under- 
stood to be a write-off. The five tons of freight and mail on board 
were salvaged. 

The pilot, Capt. R. I. McLellan, is reported to have said that 
three engines failed five minutes before he was due to land at 
Copenhagen, and that he had to make a forced landing in the dark. 

A B.E.A. team flew to Copenhagen to make an on-the-spot 
investigation a few hours after the accident. 


FLYING-BOAT TRAGEDY 


WITH much regret Flight records the accident to a Short 

Solent of Aquila Airways on the night of Friday last, 
November 15, in the Isle of Wight. Of the 58 people on board, 
45 (including the flight and cabin crew of eight) were killed, and 
13 injured, six of them seriously. 

The boat, a Solent 3, G-AKNU, had taken off from Southamp 
ton Water at about 2240 hr on the once-weekly holiday service to 
Madeira and Las Palmas via Lisbon. About 20 minutes after 
take-off the pilot, Capt. F. Eltis, called the control launch on 


Southampton Water to say that No. 4 engine had failed and that 
he was returning. Ten minutes later the aircraft struck sloping 
ground near Shalcombe Hill, Yarmouth, on the north-west tip of 
the Isle of Wight, caught fire and, with the exception of a portion 
of the tail, was destroyed. Visibility at the time of the accident 
was reported by eye-witnesses as “misty.” 

The Minister of Transport and Civil Aviation ordered a public 
inquiry into the accident, which was the first involving injury to 
an Aquila passenger in eight years of flying-boat operations. 

The Solent was one of four owned by Aquila, which is a mem- 
ber of the British Aviation Services group. 


THE ELECTRA ROLLS OUT 


AS the photograph reproduced above testifies, the first Lock- 
heed Electra has emerged from the Burbank factory. The 
actual roll-out date was November 11, which Lockheed say was 
one month ahead of schedule. The U.S. firm might with equity 
have claimed that it was six weeks ahead of schedule, since the 
roll-out target-date—fixed more than a year ago—was December 
1957. However, British manufacturers who might wish that their 
target-dates were less elusive than those of the Americans (vide 
707 and JetStar) find comfort in the thought that even Lockheed’s 
target-dates are perishable; two-and-a-half years ago, first-flight 
target-date for the Electra was October 1957. [continued overleaf 


From Sixth-Former to First Officer 


T is all very well to talk grandly about Britain’s future as a 

mercantile air power, and to provision for fleets of splendid 
airliners, when in a few years’ time there may not be enough 
pilots to fly them. The o!d-timers—the veteran four-ringers who 
have grown up with aviation—are already getting their feet under 
office desks, or digging their gardens. The wartime aircrews, 
those who form the bulk of the profession today, are turning 
forty; and though they have a good few years of service ahead, 
the source whence they came, the flying Services, can no longer 
be counted on for future adequate supplies. Meanwhile, the 
demand for commercial pilots increases in proportion with air 
transport. 

Obviously, the future of the British airline piloting profession 
will not be assured by assuming that youth will run away to the air 
as it did to the sea. It costs a great deal to qualify for a Com- 
mercial Pilot’s Licence; and neither the airline nor the pupil 
can be expected to foot a large bill. So far, despite strong 
campaigning by the Air League, the Government have not agreed 
to support a national pilot-training scheme (as the governments 
of other countries, notably Holland and France, have done). 

But yesterday, United Dominions Trust, the London banking 
house, was associated with a newly formed company, to be 
known as General Air Training, Ltd., whose purpose is to “make 
it possible for airline operators to select and engage suitably 
educated schoolboys for training to first-officer standard, in such 
a way that neither operator nor prospective pilot will be involved 
in heavy cost.” 

The plan (which will no doubt come to be known as the G.A.T. 





scheme) is for the operator to contribute £1,600 on completion of 
a pilot’s 12-month course with Air Service Training, Ltd., and for 
the pilot to pay the balance in 36 monthly instalments of between 
£34 and £35. As a young first officer of 19 or 20, presumably 
without heavy financial responsibilities, this will be about a third 
of his salary. 

The people behind the scheme—the directors of General Air 
Training—are already engaged in various commercial aviation 
activities. They are: Mr. I. A. F. Donnelly (managing director); 
Mr. L. R. White; Mr. M. T. Harraway; Mr. Colin Cooper. 

The response of the airlines to this new scheme—which caters 
also for helicopter conversion training—must now be awaited. 
This may take time, since the shortage of pilots is not yet so 
crucial as to make the expenditure of £1,600 for a new first officer 
readily accepted. The question is, when the shortage comes, will 
the airlines find a cheaper way of meeting it? 

There should be no lack of school-leaving-age boys who will 
want to know more about this opportunity of taking up airline- 
piloting as their professional career. All those who in the past 
have written to Flight, for example, wanting to know how to 
become an airline pilot, at last have an entrepreneur.* 

The scheme, if it develops, presages an expansion of Air Service 
Training, Ltd., who may come to be regarded by the airline 
industry as H.M.S. Conway is by the Merchant Navy, or as 
Cranwell is by the R.A.F. One thing is certain—an airline industry 
without apprentice pilots is an industry without a future. 

* Enquiries, from both operators and applicants, should be addressed to 
General Air Training, Ltd., 1, Gt. Cumberland Place, London, W.1 
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CIVIL AVIATION 

Flight noted in the “Airliners” issue of November 1 that the 
jesign maximum payload of the Electra was to be increased to 
6,500 Ib. New Lockheed figures now confirm this: it appears 


wy adding 50 Ib to the structure, zero fuel weight has been 
creased by more than 5,000 Ib to 86,000 lb. Gross weight stays 
t 113.000 Ib 
Obviously, the Electra’s capacity would not allow 26,500 Ib pay- 
oad to be accommodated in the form of passengers; and a typical 
payload for the 85-seat version remains at 21,500 lb But it 
nphasizes the cargo-carrying capability of the Electra. 
The Electra’s 405 m.p.h. cruising speed has, incidentally, now 
been guaranteed by Lockheed to within plus or minus five m.p.h 


C.P.A.L. APPLY FOR DOMESTIC ROUTES 


FoR some years now Canadian Pacific Airlines have made no 
secret of their wish to compete with their nationalized rival 
I.C.A. on Canada’s main domestic routes. C.P.A.L. have decided 
to campaign publicly for such routes, and they have formally 
applied to the Canadian government's Air Transport Board for air 
traffic rights at Vancouver, Calgary, Edmonton, Saskatoon, Regina, 
Winnipeg, Toronto, Ottawa and Montreal. The proposed route 
pattern would, they say, “directly duplicate only 10 per cent of 
Trans-Canada Air Lines inter-city services.” C.P.A.L. add that 
they will be able to start services as soon as approval is granted, 
and that they will make available to domestic service a fleet of 
15 DC-6Bs 

The chairman of C.P.A.L., Mr. W. A. Mather, says he is con- 
vinced that “the time has come to satisfy the public demand” for 
ompetitive domestic air services in Canada. He argues that T.C.A., 
after a 20-year monopoly, should now be “strong enough” to 
stand up to competition in a prospering economy 

Possibly T.C.A.’s recent decision to decrease domestic tourist 
fares by ten per cent, as recorded on another page, may have been 
timed to show the public that their national airline is serving its 
interests in an efficient manner. T.C.A. will certainly contest any 
participation by C.P.A.L. in Canada’s trunk route transport 
system. T.C.A.’s future programme—involving 20 Vanguards and 
a total of 51 Viscounts—has presumably been worked out on the 
assumption that their monopoly would continue. The figure of 
ten per cent mentioned by C.P.A.L. does not seem to reflect the 
amount of business which might be diverted from T.C.A., since 
the cities applied for are the heaviest traffic-generators in Canada, 
and 15 DC-6Bs represent a capacity amounting to about 45 
per cent of T.C.A.’s total output in 1956, international as well as 
domestic 


POLISH TRANSPORT PROJECT 


FOLLOWING publication of our “Commercial Aircraft” special 
issue (November 1) further details have been received of the 
MD-12 Polish transport project. There have been two versions of 
this design, and it is the four-engined MD-12 for which P.L.L. 
Lot, the Polish airline, have placed an order (for an unspecified 
number). The twin-engined machine was shelved at the drawing- 
board stage and P.L.L. issued a new specification calling for a 
larger machine with four 320 h.p. (340 h.p. for take-off) WN-3 
radial engines, “thus increasing payload capacity—20 passengers 
und 440 Ib of baggage—as well as the margin of safety over the 
twin-engined design.” 

rhe new machine, it is reported, is due to fly in the spring of 
1958. According to the published particulars it will probably 
look something like the Handley Page Leonides Herald scaled 
down, but with a low wing. The MD-12 is expected to fulfil a 











A dramatic close-up of the second prototype Friendship, as seen recently 
by Fokker’s photographer from the cockpit of the first machine As 
already reported, the Friendship has received its American C. of A 


demand on Polish internal routes and also to meet a requirement 
for short-haul transport between Poland and the capitals of neigh- 
bouring states. With a full payload of 3,750 Ib it is expected to 
cruise at more than 165 m.p.h. at 67 per cent power at 8,000ft, to 
have a practical range of approximately 280 miles and to take off 
from grass runways in about 820 yd to clear 50ft.” Other reports 
quote the cruising speed as about 180 m.p.h., the range as about 
400 miles and full payload as 4,180 Ib. 

The MD-12 will not have the T-type tail assembly which was 
to have been employed on the earlier version, but reverts to 4 
more conventional layout. The aircraft was designed by the IL 
Aeronautical Institute) in Warsaw with the close co-operation of 
the airline. The following data on the MD-12 have been pub- 
lished in the Polish aviation magazine Skrzydlata Polska: 

Span, 69ft 104in; length, 51ft Sin; height, 19ft; wing area 592 sq ft; 
weight, 16,280 Ib. First flight is expected to take place next spring 
A larger 50-60 passenger version of advanced design, with two 
1,000 h.p. Narkiewicz turboprops, is under consideration. 


INCREASING RACEHORSE UTILIZATION 


ODAY, November 22, the British independent airline Skyways 

were due to start what may well be the world’s first scheduled 
service for animals. Racehorses will be carried, at a timetable 
frequency of one to seven services a week, between Stansted, 
Essex, and Beauvais, Paris, with an optional traffic stop at Black- 
bushe (near Ascot). 

The idea is to allow racehorse owners to send their animals to 
Britain or France within a few hours of a race, and to have them 
back in the stable again next day. Skyways will use specially 
equipped Yorks, and will charge a maximum fare of £44 per animal 


Regular visitors to London 
now are Czech II-14s, such 
as the one shown here 
They work in pool with 
B.E.A.’s Viscounts on the 
new service to Prague, but 
it is possible they may be 
replaced next year by 
Tu-l04As, the first of 
which has been delivered 
to C.S.A. 
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COSTAIN 


Limited 


PLANNING + PRE-FABRICATION - THREE-PHASE CONSTRUCTION 


Only 44 months were available for completing this +: 4 
£250,000 contract. In beating this tight schedule 

by 7 weeks, a very high degree of planning was 
called for, and the main construction involved 

a flexible system of pre-fabrication on a major scale. 
The West London Air Terminal is, in fact, one 
of the world’s largest pre-constructed buildings 
for public use. With the actual building 
operation divided into three meticulously 
dovetailed phases, this project is yet another 
example of the speed, efficiency and technical 


resourcefulness of the world-wide 





Costain organisation. ROSSORER SSeS RRS 


UNITED KINGDOM - MIDDLE EAST - RHODESIA 
NIGERIA + CANADA + WEST INDIES | 
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A model of the big flying-boat project announced last week by the London engineering firm of Saben, Hart and Partners is depicted here 

(with a Viscount 800 model for contrast). The smaller photograph on the right shows a sample of the Calotton light alloy sheet which is to 

be the basis of the new aircraft's construction. The design study is apparently quite serious, though no constructor has yet been associated 

with the project. Development cost is said to be about £20m. There are to be two versions, each powered by eight 25,000 s.h.p. turboprops 
(of unspecified make). Details appear at the foot of the next page. 


CIVIL AVIATION... 


DR. LACHMANN ON AIR TRANSPORT PROGRESS 


ALTHOU GH the title of the paper which Dr. G. V. Lachmann, 
Handley Page’s director of scientific research, read to the 
Royal United Service Institution last Wednesday was The 
Designer’s Dilemma, it contained certain views of air transport 
interest. As might have been expected, Dr. Lachmann gave 
prominence to the case for laminar flow; but he touched also upon 
the other transport fields. Here is a summary of his remarks. 

The air transport future, commented Dr. Lachmann, had already 
been decided. It was like a play with the actors cast, the premiére 
imminent, and the run assured for at least ten years. He recalled 
the “excellent forecast” given recently by Mr. A. E. Raymond 
(Flight, September 20), engineering vice-president of Douglas 
Having summarized Mr. Raymond’s remarks, the speaker 
examined the future pattern himself. 

On the trunk lines, the long-range jet would dominate the 
picture—“and, alas, the aircraft will be mostly American-built.” 
The benefits which passengers would enjoy would follow from the 
technical progress implicit in the enormous engineering effort 
which had gone into the development of jet bombers. The 
advances in speed and comfort justified “an optimistic outlook 
towards the growth of passenger traffic in the coming decade.” 

Trunk lines also existed where demand was not only for long- 
range service. For stages of up to 2,000 miles, where traffic density 
was inadequate for economic operation of long-range jet transports 
and where airport and runway facilities were restricted, smaller jet 
transports would be required. Turboprops were indicated for still 
shorter stages. 

In the cargo field, world air cargo had grown at a 25 per cent 
annual rate; and the speaker referred to Mr. Raymond’s future 


Progress at Gatwick is 
recorded in this pic- 
ture, which shows the 
old racecourse station 
in the foreground. 
The new terminal 
building shows the 
A23 road going 
through and under 
the flyover. Target- 
date for opening is 

next April 





predictions about air cargo. Raymond’s suggestion that in 1967 
world air cargo volume might be 11,000 million ton-miles 
“demands a radical view of our concept of air freight handling, 
and also of the aircraft which will be required to do the job.” 
Ordinary airliners designed exclusively for passenger transport 
were “completely unsuitable.” 

Dealing again with long-range jet transportation, the speaker 
referred to Raymond’s view that most of the air commerce world 
lay within the area of the globe enclosed by a circle of 6,400 st.m. 
radius with its centre based on Amsterdam or London. Within 
this area lay 90 per cent of the world’s commerce. “In the foresee- 
able future it should,” said Dr. Lachmann, “become possible to 
connect most of the capitals of the world in less than a single day’s 
flying without necessitating supersonic cruising speeds.” 

There was, therefore, “a pressing need for more air miles per 
gallon.” This could be achieved (1) by reducing specific fuel con- 
sumption; (2) by the use of higher energy fuels; or (3) by improv- 
ing the lift/drag ratio. 

The prospect of lowering consumption was limited, and the 
ideal engine for jet transport aircraft would be “by- -Pass engines 
of higher by-pass ratio than the Rolls-Royce Conway.” 

The use of high energy chemical fuels was at present prohibited 
by cost and by “a number of technical reasons.” 

For a number of years Handley-Page had devoted research to 
the third possibility—the improvement of lift/drag ratio. No 
further reduction in drag seemed possible by conventional means. 
Almost half the total drag was caused by skin friction due to 
boundary layer. By sucking a small amount of this layer through 
the surface of the aircraft it could be maintained in the laminar 
State. 

The investment of part of the engine power in this way paid 
a dividend in the form of more air miles per gallon. The net result 
was the same as if the specific consumption of the engines of a 
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CIVIL AVIATION... 


conventional aircraft had been reduced by 50 or 60 per cent, or if 
the heat content had been doubled. “Design studies which we 
have made indicated the possibility of achieving lift/drag ratios of 
up to 40.” 

S.T.O.L. aircraft such as the Twin Pioneer “could help open up 
the vast areas of the globe which are at present barely touched.” 
VTOL aircraft such as the Fairey Rotodyne “offer the prospect of 
fast inter-city services, eliminating the necessity for aerodromes 
outside towns and cutting out frustrating surface delays.” 

Supersonic transport prototypes might appear before the end 
of the sixties, but it was doubtful whether they would be in 
operation by that time. Though we had the technical know-how, 
the shorter range and high operating costs associated with super- 
sonics would be untenable to the airline world, “and we think such 
aircraft will depend upon developments in powerplants and fuels 
unlikely to be available until the seventies.” Non-stop transatlantic 
range was about the maximum which could be contemplated, and 
even this came close to ultimate range. However, there could be 
no doubt that suversonic transports would enter the fieid of air 
traffic in about 1970 to 1975, “if only to offer a more rapid service 
to a special class of passenger, and not to the majority.” 


Big business for the airlines will be created by the Brussels 1958 World 
Exhibition. Already Sabena have painted the motif of the Exhibition on 
the noses of their aircraft, such as this Convair Metropolitan. 


BREVITIES 


WO Twin Pioneers are now being operated by British Inter- 
national Airlines, the B.O.A.C. associate in Kuwait, on behalf 
of the Kuwait Oil Company. One of Scottish Aviation’s demon- 
strators was this week due to visit Dusseldorf, Hamburg and 
Frankfurt 
* . . 

East Germany is said to be planning to build the Tu-104 under 

licence at Dresden, where II-14s are in production 
. . * 

K.L.M. made a net profit of just over £1.9m in the first nine 
months of this year, a slight increase over the corresponding 
figure for last year 

. * . 

Mr. Derek Lambert, head of Vickers’ civil aviation develop- 
ment group, is expected to arrive in Sydney in a few days’ time 
to discuss the Vanguard with Australian airlines. 

7 . . 

A net profit of £45,480 was made by N.Z.N.A.C. last year. 
Revenue, which for the first time exceeded £3m, was 14 per cent 
up on the previous year. 

. . . 

T.W.A. announce three new non-stop L.1649A services be- 
tween New York and Frankfurt, Zurich and Madrid. Non-stop 
services—from both east and west coasts of U.S.A.—are already 
operated to London, Paris and Rome. 

* * * 

A million-pound policy is being taken out in Australia on the 
life of Mr. R. M. Ansett, chairman and managing director of 
Ansett Transport Industries, which recently acquired A.N.A. 
The policy is payable to A.T.I. 

* . * 

An American source reports that Republic Aviation are testing 
airline reaction to a four-turboprop transport project, for which 
the name Rainbow has been revived. It is said to be similar to the 
Viscount 





A party of B.O.A.C. reservations staff has been visiting the 
U.S.A. as guests of American Airlines. Their nine-day stay, which 
ended on November 10, included visits to the company’s bases and 
to B.O.A.C. units. 

* - * 

The de Havilland Aircraft Company’s project to re-engine the 
Dove with turboprops is reported in Aviation Daily. Two 520 h.p. 
Lycomings instead of the 380 h.p. Gipsy Queen Mk 2s would 
increase the cruising speed from about 200 to 240 m.p.h. 

. * * 

The American C.A.A. is experimenting with special cameras, 
supplied by Gordon Enterprises of Hollywood, designed to make 
a record of radar screens. If successful, this may lead to the use 
of such cameras to record automatically all aircraft landings and 
take-offs. 

7 . * 

During a visit to Cologne last week, Mr. Hall Hibbard, engin- 
eering vice-president of Lockheed, again referred to the possibility 
of a Lockheed supersonic transport. He said that the U.S.A. would 
be able to build a VTOL Mach 3 airliner by 1963 or 1964, and 
could have it in regular service before 1967. 

* * 7 

The 1.A.T.A. Directory of Airline Films provides complete 
descriptions of more than 100 tourist and travel films, and about 
40 special feature films. Most of the films are 16 mm colour with 
sound. Copies are available to responsible agencies from the 
public relations office of I.A.T.A., Terminal Centre Building, 
1060 University Street, Montreal 3, Canada. 

am * * 


Mr. Gordon McGregor, president of T.C.A., has announced 
1 ten per cent reduction of the airline’s domestic tourist fares. He 
said this would reduce revenue per passenger-mile, but was 
expected to increase traffic volume. The new rates, which include 
a five per cent increase of domestic first-class fares, come into 
effect on January 1. 

* * om 

The Manchester catering firm of Smallmans, Ltd., have issued 
a writ against B.E.A. alleging slander. On Thursday of last week 
the Town Clerk of Manchester sent a letter to Lord Douglas, 
chairman of B.E.A., in which he referred to B.E.A.’s decision to 
stop using the Manchester Airport restaurant for their passengers 
until further notice. 

= - * 

Data for the two versions of the Saben Hart project depicted on 
the previous page are as follows: Freighter version, gross weight 
3,000,000 Ib; span 470ft; length 390ft; cruising speed 500 m.p.h.; 
operating cost per ton-mile (2,000-mile stage) 23d; take-off dis- 
tance 5,300ft. Passenger version: gross weight 1,250,000 lb; span 
353ft; length 460ft; cruising speed 660 m.p.h.; seating capacity 
606; range, 3,500 miles; operating cost 2d per passenger-mile. A 
1,800 passenger version of the freighter is also contemplated. 


We recorded last week the unexpected news that Aeronaves de Mexico 
had ordered three Lockheed Electras. Here Senor Antonio Lombardo, 
the airline’s president, signs the contract—witnessed by Senor Carlos 
Ramos, Aeronaves’ general manager, and Mr. Glenn Waring of Lock- 
heed. The Electra will replace 749A Constellations which are being 
modified for Aeronaves by Lockheed Aircraft Service (and which may 


well be part of the Electra deal) on the airline's medium-stage routes 
such as Mexico City to New Orleans. 
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HIGH ALTITUDE 
OPERATION 


During recent high altitude trials the Westland 

Whirlwind helicopter, powered by the new Alvis 

Leonides Major Engine, demonstrated landings, 

take-offs and hoverings from a base in the Austrian 

Alps 11,600 ft. above sea level with seven people 
on board 


NO OTHER HELICOPTER OF THE SAME CAPACITY 
HAS ACCOMPLISHED THIS PERFORMANCE 


W E S$ TL A N D The Hallmark of British Helicopters 


WESTLAND AIRCRAFT LIMITED ° YEOVIL ° ENGLAND 
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UNIVERSAL ROTARY ACTUATORS 


We are now in production with a Universal 
Rotary Actuator which greatly simplifies the 
work of the aircraft designer, constructor and 
operator. 

With this design, one basic Actuator can doa 
wide variety of jobs—and can easily be ad- 
justed by the customer to suit specific 
applications. 

One and the same Actuator can be adjusted 
either for total rotation in either direction, or 
for a total angle of rotation of 180°, with a 
mid-stopping position, or for an angle of 





rotation of any lesser total than 180° (in steps 
of 5°) while still retaining the mid-stopping 
position. 

The ENGLISH ELectric Universal Rotary Ac- 
tuator operates on D.C. of 18 to 29 volts, has 
a normal loading of 50 Ib. ins., and embodies 
a high overload capacity over a temperature 
range of —55°C to + 150°C. 

Very early delivery of these actuators can be 
made to meet orders. Full details and dimen- 
sions, and advice on their use, will be sent to 
you on request. 
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HERE ann THERE 


Farnborough Date 


NOW announced by the S.B.A.C. is the 
date of the 1958 Farnborough Show—from 
September 1-7 inclusive. As in previous 
years the general public will be admitted on 
the last three days 


Engine Export Record 

BRITISH aero engine exports during July- 
September, figures for which have just been 
issued, reached a total of £10,422,133, the 
highest figure yet achieved for a quarterly 
period. It does not include engines already 
installed in exported aircraft 


Hendon VTOLs ? 

IN a written Parliamentary reply last week, 
the Secretary of State for Air, Mr. George 
Ward, said that Hendon Airfield was “not 
considered suitable” for use by flying clubs 
and civil light aircraft. He added, how- 
ever: “We see a possibility of it being used 
at a future date for helicopters and aircraft 
capable of short or vertical landings and 
take-offs.””. Hendon, as an R.A-F. station, 
was closed to flying on November 7 


22,000 miles by Apache 

RECENTLY completed by “Mr. and Mrs. 
Daniel H. Walcott, Jr., socially prominent 
California couple, and Frank Emmert, 
Coca-Cola executive from Martinsburg, 
W. Va.,” was a 22,000-mile journey by 
Piper Apache, combining business and 
holiday, which included two flights across 
the Atlantic and “a sweeping tour” of 
Europe, the Middle East, Africa and South 
America. The aircraft logged 140 flying 


DISC JOCKEYS in a 
really big way are 
these three gentle- 
men—the crew of the 
Soviet Mi-6 helicop- 
ter which recently 
lifted 26,464 Ib to 
7,874#t. From left to 
right, they are F. S 
Novikov (engineer), 
R. 1. Kaprelyan (com- 
mander), and G. V 
Alferov (second pilot) 





hours, during which time no maintenance 
was required other than refuelling and one 
routine oil-change 


New Cessna 

A FIFTH aircraft type is to be added to 
the Cessna range for 1958. This will be 
known as the Model 175 and, at an approxi- 
mate price of $11,000 (£3,950), is in- 
tended to fill the gap between the 172 and 
180 series. Other Cessna types currently 
being produced are the 182 and the twin- 
engined 310. 


Fast Glide 

AN average speed of 90 m.p.h. for a 270- 
mile cross-country flight in a Slingsby 
Skylark 2 sailplane was recently achieved 
by Keith Wakeman, a New Zealand crop- 
dusting pilot. He flew from Christchurch, 
South Island, across the Cook Straits to 
Palmerston North in North Island in 
2hr 50min. 





(Official photograph, Crown copyright.) 


IN BLACK AND WHITE—1I: A remarkable impression of night deck-landings on the carrier 

H.M.S. “Eagle.” The long lines are the wing-tip and arrester-hook lights of approaching 

aircraft; the curved lines in the foreground are wingfold lights, and the blurs below them are 

the illuminated wands of the aircraft directors. The picture was taken by the ship’s photographer, 
who records every landing for subsequent analysis if necessary. 


IN BLACK AND WHITE—2: The smoke-tunnel technique of studying flow over an aerofoil is 

illustrated admirably in the photograph (right) from Fairchild. Research engineer Ray Goudis, 

with assistant chief of research J. S. Attinello (standing), is using a transit to measure ongles 
of flow deflection over a blown flap. 
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Recognition in the North 
YORK Aviation Group is 


holding its 
annual recognition contest on January 11 
Details from Mr. I. M. Evans, The Croft 
Hotel, 103 The Mount, York. 


The R.A.F. Twin Pioneers 

FINAL acceptance conference on the Scot- 
tish Aviation Twin Pioneer for the R.A.F. 
is to be held at the makers’ Prestwick 
works towards the end of this month. The 
first three aircraft will then go to Boscombe 
Down for tests in the various réles of bomb- 
ing, supply dropping, paratrooping, freight- 
ing, ambulance and troop transport. 


Tank Carrier 

A SIX-WHEELED tanker weighing 13} 
tons was recently shipped to the Continent 
in a Blackburn Beverley of Transport Com- 
mand. The overhead clearance was so 
close that the tyres had to be deflated, and 
even then there was only one inch to spare 
in the 10ft-high cargo compartment. 


Reckless Scholar 

A 17-YEAR-OLD A.T.C. cadet who had 
learned to fly under the Air Ministry 
scholarship scheme was fined £5 at Peters- 
field for flying an aeroplane in a reckless 
manner, and another £5 for flying below 
500ft. The prosecution followed an acci- 
dent to a Tiger Moth flown by him. 


Discussing Control 


THE newly formed International Associa- 
tion of Cybernetics—which exists to fur- 
ther the study of control mechanisms in 
machines and living creatures—is to hold 
a two-day congress in Namur, Belgium, on 
December 13-14. Discussions, in French 
and English, will be devoted to The Econo- 
mic and Social Implications of Automation. 
Details are obtainable from the Associa- 
tion’s offices at 13, Rue Basse-Marcelle, 
Namur, Belgium. 
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AIRCRAFT INTELLIGENCE 


Great Britain 


Napier Scorpion-Canberra. The Scor- 
pion-Canberra height record established 
by Michael Randrup and Walter Shirley 
on August 28 has been confirmed by the 
F.A.I. The homologated figure is given as 
21,430 m (70,310ft). 





U.S.A. 


Lockheed F-104 Starfighter. Originally 
intended to become operational last April, 
the Starfighter will, in fact, enter service 
at the end of the year. Stability and 


relighting troubles are said to have been 
cured. The first production model of the 





AVRO AIRCRAFT ARROW Mk 1 
(Two Pratt and Whitney J75) 
Span 50fr 
Length 77ft 9.6in 
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A new picture of the mighty Russian Mi-6 
twin-turbine helicopter. 


F-104B—a two-seater version of the Star- 
fighter—is due to fly this month. 


Grumman AO-1 Mohawk. This aircraft 
is intended for the U.S. Army and Marine 
Corps and exists at present only in the 
form of an elaborate mock-up. It has 
numerous interesting and appealing fea- 
tures. A two-seater, it is capable of 275 kt 
and can land and take off over a 50ft 
obstacle within 600ft. The engines are 
Lycoming T53-L-3 turboprops, each of 
about 1,000 h.p., and the all-up weight is 
10,400 Ib. Under-wing provision is made 
for bombs. 


North American Y F-108. The foregoing 
is the new designation of the weapon 
system formerly code-named WS-202A—a 
ees intercepter to be developed for 
the 


Rotor-Craft Corp. Pinwheel. During its 
last flight before being handed over to the 
U.S. Navy for evaluation, the rocket- 
propelled, one-man Pinwheel helicopter 
crashed when the power control stuck. 
The pilot, Dick Whittington (not related 
to the Folland test pilot of the same name), 
suffered a broken leg. 


Canada 


DHC-4 Caribou. The tail unit of this 
twin-engined transport has now been 
changed to a single-fin-and-rudder layout. 
Formerly the aircraft had twin vertical 
assemblies. The first ten Caribous are to 
be built by de Havilland Aircraft of 
Canada during it ~— five will be 
supplied to the U.S. 


France 


Morane-Saulnier MS.760 Paris. The 
Morane-Saulnier company has received 
an order for two MS.760 Paris four-seat 

twin-jet executive aircraft from the Beech 
Aircraft Corporation. One is for the 
Timken company, and the other will be 
used by Beech as a demonstration aircraft. 
Under the terms of the same contract 
Beech have taken an option on eight 
additional machines. 


Italy 


Fiat, Sud Aviation Collaboration. A new 
Italo/French co-operative poy is being 
'-"- between Fiat and Sud Aviation. 

is directed towards the production of 
what has been termed a “super fighter”. 
Bearing the designation 5091, this is said 
to be “a combination of the Baroudeur 
and the Fiat G91”. 
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Vertical Take-Off 
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48 Passengers - 185 m.p.h. Cruising Speed 
400 Miles Maximum Range 
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DESIGN AND DEVELOPMENT OF 


i—THE 


HE Folland Gnat light wy neh + a is now in production for two 

air forces. Wider adoption is expected; a trainer 

version has been chosen for the the RAE: and development 
to produce a supersonic all-weather intercepter is in hand. 





That is the result to date of six years of hard work, most of it 
as a private venture, on the light-fighter concept. The machine, 
now nearing its clearance for service, is a tiny single-seater with a 
very high rate of climb, an excellent ceiling and uncommon 
maneeuvrability at high altitude. It has a built-in armament of 
two 30 mm Aden guns, and there is provision for a variety of 
bombs, rockets and tanks under the wings. 

The Gnat is in no sense expendable, and its equipment is not 
rudimentary. N less, constant battle against the growth fac- 
tor has resulted in a gross weight of only 6,250 |b and in a simplicity 
of systems and structure unrivalled by any other aircraft of com- 
parable capability. To a great extent the present and future status 
of the Gnat has been assured by Bristol Aero-Engines, Ltd., whose 
Saturn first offered the Gnat the necessary power and whose 
Orpheus is now providing it. The latter engine has, of course, 
now also been supplied for the NATO light ground-attack fighters 
and for the Lockheed JetStar executive transport. 

The original Gnat configuration was very different from the 
Gnat of today. It was based on two small, short-life turbojets 
with a thrust/weight ratio of about 10:1 and a simple on/off 
power control. The thrust of each was to be about 2,000 Ib and 
the life about ten hours. A very light, semi-expendable airframe, 
housing a prone pilot in the nose, carrying an armament of 
unguided air-to-air rockets and two of these engines at the wing- 
tips was suggested, but rejected by Follands. The wing was to have 
had a thickness/chord ratio of six per cent and a sweep angle of 
40 deg at the quarter-chord line. 

This was just one of several projects studied during 1951. The 
second project was of modified layout, and a half-scale model was 
tunnel-tested. The third step was a radical re-arrangement, follow- 
ing a theory then being put forward that a twin-boom layout 
offered advantages in lightness. This project, therefore, had the 
engines in the booms, and an inverted-vee tail spanned the gap 
between the booms. The wing remained substantially unaltered. 
Much less was then known about junction design for high-speed 
aircraft, Mr. Kuchemann (now head of supersonics at the R.A.E.) 
not having completed his studies on this subject, and the twin- 
boom layout was not continued. 

Though the twin booms were discarded, the two engines were 
retained at the mid-semi-span position in several other projects; 
and two of these schemes are illustrated on the following page. 
Engine nacelle arrangements varied, as did horizontal tail layout; 
and the later machine had an undercarriage consisting of a single 
mainwheel, in the fuselage, supported by two outrigger wheels 
retracting into the engine nacelles. Armament of this version 


The heading picture shows one of the M.o.S. Gnots taking off ot es 
S.B.A.C. Display last September. Initial acceleration is 

toke-off runs of about 300 yd have been achieved with the Gnat, on 
the climb from “brakes off” to 45,000#t takes well under five minutes. 
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consisted of rocket pods in the nose and at the wing-tips. After 
the ee the prone position for the pilot was discarded in 
favour conventional seat. 

The first design which is recognizable as a direct ancestor of 
the Gnat is the project dating from about September 1951. This 
had two of the short-life engines placed side-by-side in the rear 
fuselage and a “T” tail of delta plan-form. The makers were con- 
sidering the possibility of pitch-up and the tailplane was therefore 
raised in this way to keep it clear of the wing wake. A dorsal spine 
was also included and the intakes were for the first time in the 
fuselage flanks. 

Follands had conceived a method of attacking a bomber in 
which the fighter would pull up from below and ripple a stream 
of rockets along the bomber’s track. The rocket pack was in the 
fuselage. Another feature was that the mainwheels were to be 
retracted into fairings aft of the intakes. The Gnat as we know 
it today was definitely taking shape. 

Because the small short-life engines, having only one power 
setting, gave rise to severe limitations in handling and flexibility, 
Follands abandoned them in favour of a Bristol engine which was 
then being prepared for another project. This engine was the 
BE.22 Saturn, with a thrust of 3,750 lb. The installation, with 
intakes under the wings in the fuselage flanks, remained substan- 
tially unaltered and the dorsal spine was retained, but the high 
delta tailplane was changed to a swept surface. The wing was 
substantially that of the present Gnat, but outboard ailerons were 
still planned. t now consisted of either a rocket pack or 
twin Aden guns in a compartment behind the cockpit, with the 
possible addition of cight 60 lb air-to-ground rockets on four 
underwing pylons. The design was designated Foiland FO.140/1. 

There were still some doubts about the availability of the Bristol 
engine and Follands therefore prepared a second version of the 
FO.140, powered by a Rolls-Royce Derwent, calling it FO.140/2. 
Tip-tanks were added so that fuel capacity was 200 gal; and 
200° rounds of Aden-gun ammunition were to be carried. The 
dorsal spine was omitted. In performance, the Derwent would 
have given the Gnat a take-off as good as that with the Saturn, but 
top speed and high-altitude performance would have suffered. 

Meanwhile, development of the airframe continued and a num- 
ber of important changes were made. The problem of pitch-up 
was again raised when some other companies resorted to a low- 
mounted tailplane. The North American F-100 and the English 
Electric P.1 both had this arrangement, but Follands still hoped 
to achieve the desired results with a high-set tail. Nevertheless, 
following a visit by Mr. W. E. W. Poner to manufacturers in the 
U.S.A., both the structural and aerodynamic characteristics of the 
low-set unit were better understood and a final decision in its 
favour was made for the Gnat. Further study of the gun installa- 
tion showed that if the guns were P laced low down in the fuselage. 
as was dictated by the gun-pack layout, firing could cause strong 
pitching moments at high altitude. The s were therefore 
brought up into the fairings flanking the fuselage so that the 
barrels lay along the aircraft datum. In order to keep the air 
intakes clear of the wing, these were also brought forward to 
about their present position and the guns were arranged to fire 
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PRIVATE VENTURER: Designer of 
the Gnat was Mr. W. E. W. Petter, 
C.BE., BA. F.RAeS., who joined 
Folland Aircraft in October 1950 as 
deputy managing director. In July 
1951, on Mr. Folland’s retirement, 
Mr. Petter became managing direc- 
tor (he was, in effect, technical 
director as well). In early 1954, 
when Mr. F. H. Pollicutt left the 
company, Mr. Petter assumed the 
titles of managing director and chief 
engineer. He is seen on the left. 





through the intake lips. The idea of using the undercarriage 
doors as airbrakes was also conceived and the present Gnat wind- 
screen and were developed. All these features are shown 
in the last plan view (opposite), which originates from May- 
September 1952. The engine there shown is the B.E. 26 Orpheus. 

The great blow came when, in autumn 1952, the Saturn was 
discontinued. Follands considered a great many alternatives, 
including the Turboméca Ossau, which itself never materialized, 
but none really filled the bill. The Gnat was sadly in the doldrums; 
but the company did not despair and continued to try to persuade 
Bristol to continue development. In the meantime a Viper instal- 
lation was prepared in order to get the airframe into the air. 
While construction of the Viper-powered machine, then called 
Midge, was proceeding during 1953, a Bristol engine project was 
revived as a private venture and the larger and more powerful 
Orpheus emerged. The Gnat fuselage was therefore widened by 
four inches aft of the intakes and the wing area was increased 
from 126 to 136 sq ft. 

The first flight of the Midge was made by “Ted” Tennant from 
Boscombe Down on August 11, 1954. It first had outboard 
ailerons and manual controls with a trimming tailplane, but some 
flying was later done with the Hobson screwjack moving the tail- 
plane as an “all-flying” surface in direct response to mechanical 
actuation of the elevator. In all, the Midge flew for 109 hr before 
it was destroyed at Chilbolton in a take-off accident while being 
a by a Swiss pilot on September 26, 1955. Altogether 21 pilots 

cw it. 

At about this time, Follands were again investigating the six 

per cent wing. An eight per cent surface had been adopted for the 
Gnat because it was then easier to build and gave better low-speed 
characteristics. Aeroelastic properties of the thinner wing were 
such that an inboard aileron offered much greater effectiveness in 
the yh sy: low-level case and, since Follands were interested 
in the NATO ground- attack fighter specification (which they had, 
im fact, initiated), they decided to standardize this arrangement. 
An eight per cent — with inboard ailerons was accordingly 
made and fiewn on the idge in Fe 1955. 
4 On July 18, 1955, S/L. Tennant first the Gnat prototype, 
G-39-2, from Chilbolton. This began the flight development of 
the Orpheus which was then rated at 4 Ib thrust; and it 
behaved extremely well. 

Evaluation of the Midge showed that the angle of attack during 
the approach was rather high, impairing the pilot’s vision. It was 
therefore decided to droop the ailerons some 20 deg by a direct 
mechanical linkage with the main undercarri legs. The geo- 
metry of this system quite a deten baadehe, but the 
result is that, not only i droop only when the under- 
carr comes fully down (virtually not at all in the intermediate 
airbrake setting), but the available aileron travel is considerably 
increased in the | position. The ailerons were by now fully 
powered, and the div linkage operated the jack valves. 

Though not specifically planned, the Gnat turned out to be 


A striking view of the Gnat which has been flown with underwing stores. The load is two 66-gal tanks and 12 three-inch rockets. 
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1 and 2, projects of early 1951, with two 
short-lite engines and rocket armoment 


substantially area-ruled for transonic flight and the drag rise 
associated with this regime occurred very late. Even with later 
versions, the area rule as such is not applied, but the cross- 
sectional area of the wing constitutes so small a oye of the 
total cross-section that the rule is substantially fulfilled. Further 
steps could be taken but are not thought imperative. Follands 
consider that these might entail reducing fuselage volume around 
the wing trailing edge rather than adding bulges elsewhere. The 
latter course is felt to offer little advantage; and this was indeed 
noted with the experimentally-bulged Hunter. With the present 
Orpheus of 4,850 Ib thrust, the Gnat has a very high thrust/ weight 
ratio which gives it good load-carrying capabilities and intercep- 
tion performance. 

As for later Gnats, referred to as the Mk 2 and Mk 4, the new 
six per cent wing, a section of which has been shown at Farn- 
borough, will allow high supersonic speeds in level flight; and 
some form of afterburning has also been specified. Follands are 
now developing the wing along current lines with extensive high- 
lift devices on both leading and trailing edges. Flap blowing will 
be included if necessary and aileron position may be changed for 
this reason. These developments are aimed at increasing the 
available lift for the purpose of operating from both smal! land 
bases and carriers. The aerofoil section of wing and tail surfaces 
of the Gnat Mk 1 is the R.A.E. 102 which was chosen as offering 
a good compromise between high lift and high Mach number 
capabilities without the need for special high-lift devices. 

Another Gnat development is the tandem-two-seat Trainer 
which has been chosen by the R.A.F. Because of its specialized 
application, considerable changes have been introduced. It is a 
rather more sophisticated aircraft, desi for a very long service 
life and is equipped, for all-weather flying, with the new advanced 
blind-flying instrumentation, engine de-icing and other features 

ie f is by nine inches and, in order to make 
allowance for student pilots and to facilitate operation from smal! 
airfields, the wing has been considerably altered. Available lift has 
been increased by extending the area and by providing split flaps 
in conjunction with outboard ailerons. The split flaps give at least 
as great an increase in lift as plain flaps, but also provide drag, 
which is most useful in giving the pilot better control of the rate of 
descent on the approach. The thickness/chord ratio has also been 
reduced to seven per cent in order to maintain the high-speed 
performance of the Gnat fighter. Internal fuel load has been 
increased to 260 gal by fitting tanks in the wing torsion box out to 
half of each semi-span. The controls remain the same as those 
of the Gnat, but the area of the tail surfaces has been increased and 
particular attention has been given to iding docile stalling and 
———. characteristics. In this respect the low tailplane of the 

nat has already given excellent results. The Orpheus engine for 
the trainer will be slightly de-rated to give 4,280 Ib thrust, and will 
have an acceleration cont-ol. Liquid oxygen will also replace the 


present gaseous system. 
Folland have developed their own ejection seat, based on a Saab 
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3, twin-engined Gnat of September 1°51; 4, Saturn Gnat Fo. 140/1; 5, Derwent Gnat of early 1952; 6, the first Orpheus Gnot design of 
mid-1952, with low-set tail, forward intakes, Gnat canopy and guns on the centre line. 


design, and have carried out a full test programrne with both live 
and dummy ejections from a Meteor 7. Seats now fitted in Gnat 
Mk Is are — | automatic, have leg-restraint and combined harness 
and are capable of operating effectively over the whole flight 
envelope of the Gnat. The performance has already been con- 
vincingly demonstrated in emergency when S/L. Tennant ejected 
from the first Gnat at very high speed and fairly low level after 
a tailplane failure. He landed uninjured. Because of its small size 
and lightness, the Folland seat was also chosen for installation in 
the Short SC.1 VTO aircraft, and for the Trainer, a telescopic gun 
is being developed to give very high ejection velocity. 


FLIGHT TEST- 
ING THE GNAT 


By S/L. E. A. Tennant 


SPECIALLY written for “Flight” 





intensely interesting, partly because of the philosophy behind the 
design of the aircraft and partly because the Gnat is Folland’s 
first complete aircraft. 

The five aircraft ordered by the Ministry of Supply have each 
been allocated part of the total test programme. One is on gun- 
firing tests, the next on engine development work, another on 
flight flutter, and so on. Instrumentation plays a large part in 
obtaining the answers and each Gnat has its nest of Hussenot 
recorders, which must be freshly loaded for each flight. On the gun- 
firing aircraft recordings are taken on over seventy channels, so 
the importance of serviceable instrumentation needs no emphasis. 

The development of the flying controls is worth mentioning, 
because several changes have taken place since the Midge first flew 
with manual outboard ailerons, manual elevators and rudder. 
These changes have led us ultimately to adopt inboard ailerons, 
power operated, which d 20 deg and act as flaps when the 
undercarriage is lowered. Flutter considerations have led us to 
— the tail to a fully powered slab, which is at present 

undergoing flight tests. 

In my experience, flutter flight-testing demands more concen- 
tration than any other part of the programme. The weather con- 
ditions must be ideal, without even slightly bumpy air. Speed 
is increased very gradually on each flight and the results have to 
be examined before proceeding to the next. Near the critical 
—_ the increases are of the order of 2 to 5 knots, or Mach 0.01. 

ing each flight a vibrating device which hammers the tailplane 
at various frequencies is switched on. From the recorders which 
pick up the tailplane responses the frequencies which cause reson- 
ance are picked out from a sweep over the frequency range. 
Excitations at these frequencies are then applied to the tailplane 
and stopped abruptly. The decay or damping-out of the excitation 
is recorded, and so on throughout the high E.A.S. range and the 
high Mach number ranges until the flight envelope is covered. 

More humdrum, but nevertheless very important, are fuel con- 
sumption tests, drag measurements (with and without underwing 


stores), and many other tests. An important point to remember is 
that most of the Bristol Orpheus development work has been done 
in Gnat aircraft. This engine with its first-class thrust/ weight 
ratio pushes us aloft to 45,000ft in well under five minutes—not 
just from attaining best climb speed, but from “brakes off.” Once 
aloft there is no fighter aircraft flying in England with the Gnat’s 
manceuvrability; and with the slab tail there is no noticeable loss 
of tailplane effectiveness, either transonically or supersonically. 
Manceuvre and thrust boundaries have to be measured; and, con- 
currently with these checks, tests of cabin heating, cooling and 
pressurization are made. 

With the possibility of the Gnat trainer going into R.A.F. 
service, spinning characteristics need careful checking. Prelimin- 
ary work has revealed no vices in spins up to three turns in both 
directions. Take-off and landing distances need careful checking, 
as do visibility in rain, accessibility of all switches and knobs in 
the soap ge and a host of minor things which all contribute to 

a good aeroplane. In my opinion, there is no switch or 
control in any cockpit that does not warrant extremely careful 
——- A pilot must feel at home, and he should be able to 

reach everything without hesitation or fumbling. For —£_ 

the throttle box was changed three times before we decided tha 
its present position could not be bettered. Warning lights ‘ne 
been repositioned several times, and so on. It is very easy to sit 
in a mock-up and say where you think the various switches and 
knobs should be, bat it is only the result of t experience that 
you know. From observation of my friends I have found that, 
as the chance, ten pilots would produce ten different cockpit 

Very probably, so ay each pilot would be critical of the 
an a man’s if shown an ideally planned cockpit, 
the same ten would be eamuinees tn thels anaaneel of fe. Pilots 
do not seem to know exactly what they want before the hardware 
is made, but they do instinctively recognize the best when it is 
offered. In these days, when emphasis is on production with 
minimum modification, it takes patience and tact to explain to a 
draughtsman that he could possibly better his first attempt at 
this or that item! I can honestly praise our team for the co-opera- 
tion they have shown with fickle pilots. 

Ultimately the numerous tests dovetail together rather like a 
jigsaw puzzle and in our case we shall see the result in the final 
development Gnat, which will have all the modifications and no 
restrictions. It will be able to fire its guns high up at low speed 
or low down at high speed, and carry bombs, rockets and tanks 
and any other appendages that untidy minds can devise. No 
doubt by that time fertile imaginations will have dreamed-up some 
more highly improbable conditions, and so another test programme 
will be born. 

All this is not the complete Gnat py by any means, but 
merely a sketchy outline of what is going on in our flight develop- 
ment department. We still have to tropical trials to the 
satisfaction of the Indian Air Force and early next year we look 
forward to starting a fresh programme in Cawnpore. 


An M.0.S. Gnot cockpit, showing the layout of the blind-flying instru- 

ments below the gun-sight mounting, which is flanked by D.M.E. dial 

and engine instruments. General switches are on the central console. 
Power lever and undercarriage control are not visible. 
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Final assembly of Gets at Hamble. The machine in the foreground is the first for Finland. The small size of the aircraft makes it por 
ticularly easy to work on without staging. Note dielectric nose-cap and deletion of rearward-vision windows. 
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ANATOMY GF THE GNAT 


Te a consideration of the structure of the Gnat one might very 

well apply that overworked but effective American term, 
systems concept. It is a delicate blend of the demands of struc- 
tural efficiency, with extreme compactness, as the drawing overleaf 
clearly shows. 

Although large-scale forging and machining can be expensive in 
plant and material, they normally pay dividends in structural 
economy. Though machined skins might be considered the pre- 
rogative of heavy aircraft, the Gnat contains several examples. 
Follands point out that, since doubling is required in parts of 
the wing skin, some constructors of Gnats under licence might 
find it just as cheap to set up a skin-milling plant or chemical 
etching equi t as to install a Reduxing plant, which is the 
alternative. Phese firms may make their own choice, but Follands 
themselves are turning to machining. Of ease of access (and 
therefore of repair), Follands have nowhere lost sight; and one of 
the main factors in achieving this goal is, indeed, the universal 
simplification of systems—with no attendant lessening of their 
effectiveness—which is at the root of the design-thinking behind 
the whole project. 

The Gnat, then, is—basically at any rate—simple. The wing 
of the Mk 1 is in fact almost wholly given over to providing lift 
and does not house more equipment than is required for under- 
wing armament and drop-tanks. Neither wheel-wells nor internal 
tankage complicate it; and even the aileron actuating gear is 
housed in the fuselage. But the fuselage is a rather different case. 
Here every member has more than one function. No one frame 
is like another, no space is left unused, no panel is unstressed 
unless it is meant to be removed quickly and frequently. Yet 
nowhere is accessibility sacrificed. Every component can be 
reached easily, if only because it has ‘orce to be installed close 
to the outer skin of the structure. ¢ fuselage is something of a 
technical writer’s nightmare, but it may well prove the mainten- 
ance engineer’s dream. 

A continuous structure passing through the fuselage, the Gnat 
wing is made up of two main permanently joined to a 
carry-through structure. It is based on a two-spar torsion box 
which picks up the fuselage by four bolts, disposed longitudinally 
in order to avoid passing ing moments directly into the 
fuselage. Ribs both fore and aft of the rear spar are aligned normal 
to it for ease of production; and those of the leading edge, which 
adds to the torsional stiffness of the wing, are normal to the 
front spar. Extruded Z-section stringers lie spanwise, parallel to 
the rear spar; and separator fittings at the rib/stringer junctions 
take the compressive loads between the wing skins under bending 
loads. The material pase qaventy used is D.T.D.546. 

The spars are simply up from 12 s.w.g. plate formed by a 
power press tool into channel section, the inboard portion of the 
rear spar being stiffened by a second 10 s.w.g. channel section 
riveted to it back-to-back. Interspar ribs are te pressings, 
flanged all round and with flanged lightening } span- 
wise stringers pass through cut-outs in the flanges; and the 
separator fittings pick up the i at these points, being 


riveted at the top and secured with blind bolts to welded fittings 









at the bottom. Spar/rib junctions are riveted. Stringers aft of 
the rear spar, where the wing supports only air loads, are of L 
section, with their horizontal faces riveted to joggled portions of 
the rib flanges. The trailing edge is formed by a sheet wrapped 
round the ends of the ribs. The outboard end of the main wing 
structure is a pressed closing rib, to which the detachable, built-up 
tip structure proper is fastened by spigots. ; 

Two pylons in each semi-span are based on fork lugs which are 
part of magnesium zirconium castings ahead of the front spar. 
Three bolts in each lug take the load, while further castings 
within the torsion box locate the aft portion of the pylon between 
special ribs. Pipes and leads are disposed in the leading edge 
and are accessible through circular panels adjacent to each pylon. 

Like the other control surfaces, the ailerons are of conventional 
built-up structure, skinned with 22 s.w.g. sheet inboard and 
20 s.w.g. outboard. Tubes in the leading edges carry lead mass- 
balancing and the operating levers are magnesium zirconium cast- 
ings bolted to the inboard end of each surface. 

Initially the torsion box skin had a 12 s.w.g. doubler over 
approximately half of the chord, the doubling being projected 
along stringer and rib lines. The two skins were Reduxed flat and 
then rolled to contour. Now Follands are to machine a single skin 
to the same thicknesses and then roll it. All wing-skins are 
riveted to the supporting structure, 16 s.w.g. with 20 s.w.g. doubling 
near the spar being applied to the leading edge and 18 s.w.g., with 
an 18 s.w.g. doubler in parts, aft of the rear spar. 

Each wing abuts on a root rib, having sheet webs bolted to 
extruded T-section booms which are stretch-formed to the aero- 
foil contour. Skin edges are bolted to these and covered in turn 
by butt straps formed to take both aerofoil section and anhedral 
angle. Special fittings carry the stringers through the ribs. Die- 
forged fittings join the root rib webs with the channel section 
spars and also hold the bolts attaching the wing to fuselage frames 
12 and 16. A doubler skin (or machined extra thickness) reinforces 
the skin aft of 50 per cent chord at each surface of the carry- 
through structure. 

The wing picks up the fuselage through the main forgings at 
frame 16 and the webs of frame 12, by four bolts parallel to the 
fuselage centre-line. The bolts screw into the fittings in the root 
ribs but are located inside sleeves which themselves carry a nut at 
their outer end. These sleeves provide a good tight fit and avoid 
movement and fretting under heavy flight loads. The nuts act 
as extractors as well. Main wing loads are taken by the rear spar 
and by the forgings at frame 16. The lower butt strap in each root 
rib is bolted to the magnesium zirconium shear wall in the fuselage. 
Frames and skinning completing the fuselage over the wing are 
a permanent part of the carry-th structure, the skin being 
bolted to adjoining sections fore and aft of it to carry end loads 
caused by bending moments originating at the tail. There is no 
access to the wing torsion box, but the aileron hinge fittings are 
detachable and therefore offer easy aileron repair and servicing. 

The Gnat fuselage is a conventional frame-and-stringer, stressed- 
skin monococque supported by two vertical shear walls and four 
main longerons, but many of the frames act also as bulkheads and 
only three of them are anything like identical. Each one earns its 
keep. Of the original total of 30, one has been eliminated—and, 
say Follands, it is pure coincidence that this should have been 
No. 13. Co-incidentally the elimination occurred at about the 
time that the first Gnat orders were placed. 
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Of the 29 remaining frames, Nos. 4 and 8 mark the limits of 
the pressure cabin, while Nos. 12 and 16 enclose the gun bays, 
hold the wings, support the main undercarriage and enclose one 
of the fuel tanks. The forward part of the engine is housed 
between frames 18 and 22, engine loads being taken primarily at 
No. 22. At this point the fuselage is broken for engine installa- 
tion and removal. The Gnat can be carried on a lorry with only 
the wing-tips removed to keep within legal width limits. 

To form the break, frame 22 is duplicated, the two sections being 
called 22A and 22B. The latter carries a steel firewall. Eight 
spigots and nuts serve to join the two halves, the inner four pick- 
ing up rons in the main fuselage and the outer four picking 
up in the fairings. A magnesium zirconium pressed-sheet shear 
wall extends from frame 12 to 22, enclosing the main fuselage 
space and leaving the outer skin around the fairings substantially 
uns’ The strength of the wall obviates a number of 
stringers in the tank bays in this area, so making the contours of 
the bag tanks less complex. 

Considerable use is made of magnesium castings. In many 
instances the minimum casting thicknesses are used; and, where 
even smaller thicknesses would suffice, magnesium saves weight. 
In all cases magnesium units are given an epoxide stoved finish 
which is exceedingly tough and durable and should have admirable 
corrosion-resistant properties. 

Frame 26 is inclined to the vertical and picks up the front spar 
of the fin. Frame 27 picks up the fin centre spar; and diaphragms 
between the two serve as the inner walls of the two boxes which 
support the magnesium castings bearing the tailplane pivots, each 
in two ball bearings. 

There are four longerons, two of them extending from the nose, 
along the edges of the tank floor to frame 22 and two more running 
from frames 17 to 22 at the 10 o’clock and 2 o'clock levels. All 
four hold fuselage-break spigots. The lower segments of frames 
10 to 22A are flattened to support the single-piece main tank floor, 
the outer contour being taken by detachable panels. An under- 
fuselage trough is thus left clear to take control runs, piping, 
cables and certain components of the fuel and hydraulic systems. 

The engine air-intake ducts are made out of hot-pressed halves 
of magnesium zirconium, welded together and held in the main 
frame structure, but bearing no structural loads themselves. They 
begin just forward of frame 9, outside the skin which is the main 
shear member at this point, and pass inwards through the shear 
wall between frame 10 and 16, forming a cylindrical section with 
a central dividing wall up to the engine intake lip at frame 18. The 
profile of the intake fairings is continued aft alongside the fuselage 
proper to form a housing for the guns and main undercarriage units 
and for two fuel tanks just forward of frame 22A. The fairings 
are closed transversely by the steel firewall at frame 22B, but 
continue alongside the fuselage right to the tail, providing housing 
for the tailplane attachment and sundry other equipment. 

The nose cap and the top of the nose to frame 4 open upwards, 
the flight loads when closed being taken by toggle fasteners. Frame 
4 carries the hinge and forms part of the forward pressure bulk- 
head. Having a D.T.D.610 web jin thick, it also acts as the 
forward armour protection for the pilot. The equipment bay is 
extended aft through the upper portion of frame 4 to provide an 
extra shelf for equipment; and the vertical pressure bulkhead is 
completed just ahead of frame 5. This unit is termed frame 5A 
and forms the forward anchorage for the magnesium cast wind- 
screen frame. ; 

Made by Triplex, the windscreen is a conventional laminated, 
dry-air sandwich unit with an outer layer jin thick, separated by 
a }in airspace from the bullet-proof and pressure-retaining 1jin- 
thick laminated inner layer. The magnesium frame holds the 
glass and provides a channel for the inflatable-rubber canopy 
seal, the whole being supported by extensions of the casting 
reaching forward to frame 5A, as stated, and downward at an angle 
to a point on frame 6 on the fuselage datum. Frame 5 is broken 
at the top to accommodate this casting. : 

The canopy, which is of the clam-shell type and hinged at the 
rear, is of Folland’s own manufacture. It is a single gin-thick 
blown plastic unit, the edges of which are cemented with high- 
temperature “dough” to glasscloth strips, to which in turn are 
bolted the metal ges mating with the canopy seal. Since the 


The underside of a Gnat wing, showing the tapered torsion box and 
carrying-through structure, the latter having holes for spigots locating 
the tops of fuselage frames 14 and 15. The wing-tips ore not shown. 




















Above, a radar-ranging installation shown by Folland at the last 

S.B.A.C. show. Right, the forging which, at fuselage frame 16, holds 

the mainwheel leg and oleo, sequence valve, wing rear spar, aileron 
servo, aileron-droop pulley and rear gun mounting. 


windscreen is cantilevered the canopy fits round it and no quarter 
lights are needed. A tie bar, fitted across the front of the y 
and lying ahead of the screen when the canopy is closed, has the 
sole function of preventing premature disintegration after 
jettisoning. 

An important structural unit, the coaming is built up from plate 
sections and extruded magnesium beams running from the slop- 
ing rear pressure-bulkhead forward to frame 4. It is continued aft 
by the longeron running back to frame 12. Two canopy-locki 
hooks, controlled by a hand lever, are located in castings at the 
top of frame 6. 

Frame 8 merely locates skin and stringers, the main structural 
task at this point being performed by the sloping pressure-bulk- 
head which supports the canopy hinges, the ejection-seat rollers 
and the nosewheel leg mounting. Rearward-vision windows 
have now been deleted. The top of the bulkhead is supported 
by the arched panel which forms a stressed cover for the equipment 
bay. This stressed panel also completes frame 9, which is inter- 
rupted by the bay opening. The tie bar which crosses the intake 
to locate the forward end of each gun blast-tube is held by frame 9. 
The intake fairing is largely unstressed and shear loads in the 
fuselage are taken by the magnesium shear wall which continues 
the skin line of the forward fuselage back to frame 22. 

Underneath the equipment bay floor is attached the built-up 
arch which holds the nosewheel radius arm and jack. The leg 
itself is a magnesium casting (by British Messier); and the com- 
pression oleo is attached slightly below the leg pivot, giving a pre- 
retraction effect as the leg retracts. Being also an airbrake surface, 
the door is permanently attached and does not move relative to 
the leg. A smaller fairing door is operated by cable and pulley from 
the nosewheel leg. 

Follands arrived at a neat anti-shimmy device for the nosewheel 
and saved 10 per cent in weight in the process. They forged 
their own nosewheels, with split rims for easy tyre removal, having 
a coned web only 0.lin thick. The two wheels are located, eight 
inches apart, on a tapered axle, and tightened home by torque- 
loaded nuts, without any spline or key, thus avoiding stress con- 
centrations. Since they are rigidly coupled, the wheels give 
excellent anti-shimmy protection. A pair of them has successfully 
completed over 10,000 miles on the Dunlop spinning rig. 

Frame 11 supports the gun barrels and stiffens the No. 1 fuel 
tank bay walls. The lower segments of frame 10 to 18 are flattened 
to hold the single-piece tank floor, and the space below them 
provides stowage for control cables, fuel piping, undercarriage 
selector valve and fuel-flow proportioner. The long panel which 
covers the whole space is unstressed. 

The magnesium intake ducts are made in sections between 
frames 9 and 12 and between 12 and 16, where the ducts merge 
into a single cylindrical section. A flexible joint at this point stops 
the ducting working with the fuselage under load. The cylindrical 
section has a dividing wall to prevent the engine air entering at one 
intake and turning to flow out the other. 

Since 13 has been eliminated, frames 14 and 15 are located, 
evenly spaced, between 12 and 16; and their main task is to locate 
the ducts and stiffen the tank walls against pressure loads. They 
are not complete at the top, their three webs being located by 
spigots in holes in the under-surface of the wing carry-through. 

The ducts pass through the shear wall in the region of frames 
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Dielectric nose cap 





16 Rear pressure bulkhead 





V.4.F. TR (main, below; dby. 
above) 
Upper half opens upwards on rear 


Cockpit front pee bulkhead 
Unpressuried * housing elec- 
tronics and —. -- pressure control 
SB8AC. standard rudder bar, 
hydraulic coe brakes 

Folland-Saab lightweight (47 Ib) 
ejector seat 

Elevator unlock (manual reversion) 
Brake chute release 

Canopy jettison 

Under carriage lever 

Canopy lock 

Control column 

Gunsight 

Engine power (gunsight twistgrip. 
relight, press to transmit buttons) 


17 Seacked contro! quadrants (top to 
bottom: elevator, oval aileron 
pulley, rudder) 

18 Control cables along sides of bay 

19 Elevator cable pulleys 

28 Elevator quadrant operating power 
control valve and feel springs or 
elevators only when unlocked 

21 ae pee a control rods compressing 

feel springs in “power,”’ rigid when 
locked for manual elevator control 

72 Elevator lock, withdrawn when 
tubes (21) are locked 

23 Hobson tailplane power unit. 

wlic motor driving screw 
jacks. Electric trim 

24 Rudder cable pulleys 

25 Rudder cable running round both 
sides co base of fin 


26 Bell crank giving mechanical advan- 
tage to ruader cont 


28 Inset hinges on all surfaces 

29 Trailing edge wrap-round skin 
30 Extruded stringers 

31 Pressed 


channel-section 

32 Pulley and crank for aileron droop 
driven by toothed quadrant on top 
port leg 

| ~~ 


34 Aileron power jack 


35 Port side main forging, carrying 
undercarriage, | i 


shear walls 
38 Duct, end of bifurcation 
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39 Porwarad engine bay front bu 
head, also rear wall of tanks 3 anc * 

4®@ Annular combustion chamber 

“1 

42 Vickers fuel pump 

43 Low pressure fuel filter 

44 Generator 

45 Generator cooling air 

44 Engine main bearer 
starboard side 


(front sceac) 


st He ~< tank ($4 F ; eal) ot -_ bag 
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tead 


» bag 
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jettrsonable fuel tanks (66 ga! each) 
fuel transferred by air pressure 
Fuel contents gauges give single 
reading of total 

Oil tank 

Fuel supply to engine 

Transfer pipes 

Fuel flow proportioner 

Fillers in No. 1 and No. 3 tanks 
Booster pump. Anti-G provision 
Pressurizing air to wing tank 

Fuel supply from wing tank 

Electric cable conduit 

Hydraulic reservoir 

Hydraulic accumulator (air pressure 
used for emergency service) 
Four-position hydraulic selector 
Hydraulic lines co tailplane power 
control 

Accumulator air charging point 
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INSET DROOPING AILERONS 


72 British Messier undercarriage. 
Shortening on retraction 

73 Mechanically operated up-lock 

74 Breaker strut down-lock 

7S Doors fixed rigidly to leg. Stressed 
as airbrakes 

76 Aden Mk. 4 30mm cannon 

77 Gun blast reducer 

78 Case ejection 

79 Ammunition tank (115 rounds per 
gun) serving as empty link con- 
tainer for opposite gun 

80 Feed chute 

81 Empty link cransfer 

$2 Cabin-air heat exchanger in coming 
air duct to tail pipe 

63 Cold air unit. Fan exhausting into 


bay 

84 Compressor bleed to heat 
exchanger 

8S From cold air unit via spine to cockpit 


66 Oxygen. Two 400-litre borties 
4 a power supply 


rr 
? 





hinge h 9 

89 Vertical cae supporting 
inner end of (88) 

9 Electric trim limit switches 

91 Fin integral with fuselage 

92 Fusclage-break joint. 
fixing 

93 Fuselage-break attachment bolt 

94 Scressed vertical shear walls run- 
ning from cockpit to break jomt 

95 Boundary layer bieed. top and 
bottom 

96 Pylon mountings 

97 Detachable tip 

98 Frame supporting platiorm for 
24-volt battery. Electrical equip- 
ment stowed around bay 

99 \F.F. aerial 

100 V.H.F. TR aerial 


Eighc-bole 







MENT 
TOTAL CAPACITY 17% gal 





101 Reduxed doubler skin from rear 
spar to these limits 

102 Stowage for Sft dia brake chute 

103 Cine camera 

104 Pressure head (with certain under- 
wing stores readings taken from 
vents in nose) 

105 Pulleys transmitting port side 
aileron droops to starboard 

106 Oval pulleys to give non-linear 
asleron response 

167 Main wing pick-up bolt 

108 en ‘points, stringers to centre 

Ls 

109 Lights 

110 Main longerons 

111 Stiffeners on vertical shear wall 


changer and jet pipe 
114 Scainiess steel fire wall 
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11 and 12; and the latter frame passes shear loads across them. It 
also holds the front wing attachments and the forward mounting 
of the heavy, built-up beam which supports the front of the gun 
and its recoil loads on each side. Frame 12 further separates Nos. 
1 and 2 tanks. 

Between frames 12 and 16 the main fuselage loads are taken by 
the magnesium shear walls which here form the inner wall of the 
gun bay. The two Aden guns are mounted almost on their backs 
and supported by the beams from frame 12 and on the two forg- 
ings on frame 16. The outer skin is here entirely unstressed and 
forms a panel which uncovers the entire gun bay. Immediately 
beneath the guns are the ammunition cans, each of which holds 
115 rounds of 30 mm ammunition, disposed athwartships. Each 
ammunition belt therefore emerges over the forward lip of its can, 
turns down and runs a flat duct underneath the can 
before turning sideways and upwards into the breach. Expended 
cases are thrown through tubes and emerge high up in the sides 
of the fuselage so as to pass over the top of the tailplane. These 
tubes have recently been raised since it was found that some cases 
were striking the tailplane. Ex links are passed down chutes 
outside the can, across the fuselage and into the space being 
cleared in the opposite can as fresh rounds feed to the gun. A 
canvas separator prevents confusion. Earlier, links were collected 
in the fuselage, the aileron-drooping linkage has since cut 
across the available space here. 

Frame 16 carries the main wing pick-ups, the main under- 
carriage, the rear mountings of the guns, and the aileron actuators 
and drooping gear; and its reinforced web locates the intake duct 
and forms the front wall of Nos. 3 and 4 tank bays. The first four 
of these tasks are performed on each side by large die forgings, 
bolted to the frame web out-board of the shear wall. They can 
truly be said to earn their keep in the best Gnat manner. 

Frame 18 divides Nos. 3 and 4 tank bays from the engine bay 
which is flanked by the shear walls, mainwheel wells and Nos. 5 
and 6 tanks. The underside is a stressed panel giving access to 
control runs and engine accessories. Frame 19 is sloped back past 
the wheel wells and joins frame 20. Castings bolted to the shear 
wall just forward of frame 19 provide attachment for the main- 
wheel jacks and radius rods, the shear walls being dished here to 
accommodate the wheels. 

Light-alloy sheet webs close off the fairings at frame 22A, while 
frame 22B, which is clamped against it, carries a steel fire wall and 
is designed to redistribute the shear stresses from the shear wall 
in the forward fuselage into the outer skin of the tail section. 

As stated earlier, fuselage loads are carried across the break 
between frames 22A and 22B by eight — which are bolted 
into fittings. Special provision is made for achieving a good fit 
without having to observe too-close jigging tolerances. From 
this point aft, the fuselage becomes a conventional monococque, 
with Z-section stringers and light frames. 

Frame 26 is inclined rearwards and is integral with the forward 
spar of the fin. In similar fashion, frame 27 picks up the rear fin 
spar; and the tailplane pivots are located in boxes formed by both 
vertical and horizontal webs between the frames. The pivots 
themselves are magnesium castings in which the ball-bearing 
housings are slit and clamped by bolts to allow for differential 
expansion. Both fin and horizontal tail units are of conven- 
tional built-up construction, all moving surfaces having inset 
hinges and lead mass balances. 


GNAT SYSTEMS 


THE simplicity of the Gnat flying control system is in keeping 

with Petter design traditions, with the undercarriage provid- 
ing airbrake surfaces and also operating the fla ing system. 
In fact, a complete range of services is provided with only six 
hydraulic actuators, three for the undercarriage, one for each 
aileron and a twin unit for the horizontal tail. 

The rudder is directly mechanically operated through a cable 
transmission driven by a short push-rod from the standard 
S.B.A.C. rudder s and ending with a push-rod linkage inside 
the fin. The ls are adjustable for reach. For control on the 
ground, individual toe pedals directly operate each mainwheel 
disc brake Lp Neither Maxaret nor power assistance 
is consider . The nosewheel is self-centering, and is 
not steerable. In order to reduce rudder cable travel, and thereby 
the required size of the quadrant working the push-rods in the fin, 
double pulley units providing a 2:1 reduction are mounted just 
forward of this point. Spring centering with a positive indication 
of central position is provided for ort and to allow “feet off” 
flying. It is foreseen that a viscous yaw-damper cylinder will be 
interposed in the linkage in the fin. 

For aileron operation the control column is articulated just 
below the hand grip, the pivot carrying a pulley wheel which 


The fuselage, looking for- 
word from frame 22A. The 
flanks are the magnesium 
shear walls and the end of 
the intake duct is at frame 
18. Accessories are dis- 
tributed neor the stressed 
panel in the under-fuselage. 





engages the cable running down to the base 
thence rearwards to a further pulley lying flat between tail- 


engaging 
y pep» The valves of the Lockheed aileron Servo- 
dynes are controlled by push-rods operated from the centre of a 
beam, one end of which is moved from the butterfly segments 
carrying the main aileron cable loop. The other end of the 
beam is held by a link mounted, to port, on a wheel directly 
geared to the main unde i pivot-pin. Thus the rotation 
of the undercarriage 6S Se ot aoe 
operating rod moves. link is so mounted on the geared 
wheel that the rotation of the undercarriage from the “up” 
to the “airbrake” position imparts a negligible droop to the 
aileron—something less than } deg. A similar datum-varying 
arrangement is i rated on the starboard side and operated 
by a cable linkage from the port side. Formerly each main- 
wheel leg drove its own aileron-drooping linkage, but it was 
found that, during lowering, one leg was slightly ahead of the 
other and a momentary asymmetric droop resulted. 

In order to reduce aileron response near the neutral —. 
the three pulleys in the aileron circuit are oval. Feel is pro- 
vided by a plain spring in the control column. In case of failure 
of the hydraulic supply to the aileron Servodynes the existing 
linkage between stick and valves has been made strong enough 
to accept the full mechanical loads for manual operation. The 
Servodyne body, carrying the valve, operates the aileron; and 
in manual control a slight backlash due to valve movement 
It is, however, very slight and allows automatic and 
immediate manual reversion. 

Total undercarriage-leg travel is 125 deg; and the airbrake 
position is reached after 20 deg of main leg and 50 deg of nose 
leg travel. The normal range of aileron movement is — 14 deg 
to + 12.5 deg but, with the undercarriage fully down, the ailerons 
are drooped 22 deg and their travel is increased from —21.5 
to +18 deg. The Servodynes themselves accommodate these 
travels with a total movement of only 3.2in. 

The latest Gnat horizontal tail control retains an elevator 
mounted on a moving tailplane, but for all normal flying the 
elevator is locked to the tailplane by a bolt in the horn balance 
the two then acting as a one-piece slab unit. Normal operation 
is as follows: Fore and aft movement of the stick operates a 
butterfly segment carrying the cable loop running in the under- 
fuselage to a quadrant on the rear-fuselage floor. This quadrant 
carries a specially cut cam which imparts non-linear response 
to a push-rod working the hydraulic valve of the Hobson unit. 
The cam has been so profiled that tail response to stick move- 
ment is reduced near the neutral position. Thus, at very high 
speeds when small angular movements are required, low tail- 
plane response makes the system less sensitive. Response is 
greatly increased over the higher stick deflections. : 

As is well known, the Hobson unit consists of a hydraulic 
motor, controlled from the cockpit, driving twin screw-jacks 
which rotate the tailplane pivot through an epicyclic reduction 
gear in which the motor shaft drives the sun wheel and the 
planet wheels drive the jacks. Trim is provided by an electric 
motor controlled from a switch on the control-column grip, 
arranged to drive the annulus of the epicyclic gear. The trim 
motor can thus move the tailplane through its full range of 
— 16} deg to +2} deg without affecting the stick datum. 

The tail quadrant in the rear fuselage can also operate a 
push-rod linkage to each elevator, but for all normal flying the 
elevators are locked bolts to the tailplane. The push-rods are 
telescopic in this ition and the piston section of each moves 
two springs housed on the cylinder section to provide spring feel 
for the horizontal tail system. The springs on each side are pre- 
loaded to give a stick load over the central 15 deg of stick move- 
ment twice that over the rest of the range. Centering cams at the 
base of the stick positively show the neutral position. Peak push- 
force is about 25 Ib and the peak pull force slightly higher. This 
varying stick rate causes a relatively high force over the small 
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deflection y used at high subsonic speeds with 
little increase in force at hs deflections used at speeds above 
Mach | and on the approach. Hobson unit can take a maxi- 
mum load of 750 Ib, and can achieve a rate of 1.5 to 2 in/sec with 
a 500 lb end-load. The electric rim moner, ot 24 V, can exert a 
maximum of 400 Ib J af ~~ 

In case of hydra supply failure, a warning light indicates 
loss of pressure. Though loss of tailplane response follows, the 
hydraulic accumulator will still provide sufficient pressure for a 
12 deg movement of the tailplane, this being sufficient to restore 
the tailplane to a suitable angle for effective manual control. In 
the meantime, the electric trim-motor remains available to change 
tailplane angle at one-tenth of the speed provided by the hydraulic 
motor. To continue in manual control the pilot can pull a lever 
on the left side of the cockpit in order to disengage the elevator 
locks through a Teleflex linkage. This also locks the telescopic 
rods to close the mechanical control-loop. From this moment 
the pilot has direct mechanical control of the elevators with 
normal aerodynamic feel. Stick loads are then fairly heavy 

Compared with those of other aircraft in the 
tional category, the hydraulic system is delightfully simple. As 
already described, there are only six hydraulic jacks to be oper- 
ated; and three of these are controlled by 2 single selector-valve. 
Four of the jacks are close to the engine-driven pump and many 
of the system components. The whole system holds nine pints 
of D.T.D. 585 fluid, some 159 cu in of which are in the header 
tank when the single pressure-accumulator is . In this 
condition, the accumulator is pressurized with air at 1,500 Ib/sq 
in; and this air can be used for emergency undercarriage lower- 
ing. Accumulator ure is also sensed on the air side and dis- 

layed on a gauge in the cockpit reading from 0 to 3,000 Ib/sq in. 

accumulator, made by Lockheed, holds air in an annulus so 

that the piston travels the full length of the body, the overall 

size of the unit thus being kept to a minimum. Mounted on 

the lower port side of the forward engine bay, the accumulator 
holds a maximum of 40 cu in of fluid. 

Hydraulic pressure is built up by a standard Lockheed Mk 9 
engine-driven pump. Operating is 3,000 lb/sq in and 
maximum delivery is 900 cu in/min. A relief valve opens at 
3,500 Ib/sq in; and a cut-out waive aun returns pump delivery to the 
header when the accumulator reaches 3,000 Ib/sq in. It 
cuts in again at 2,500 Ib/sq in. 

Main delivery pressure is branched three ways, to the under- 
carriage, ailerons and Hobson unit, but a pressure-maintaining 
valve is interposed upstream of the aileron and lage 
supplies so that, if line pressure drops below 2,000 Ib/sq in, these 
two circuits are cut out and manual reversion and emergency 
extension respectively have to be used. In this way the remainder 
of a failing pressure supply is reserved for the tail control exclu- 
sively. A pressure switch downstream of the maintaining valve 
lights a warning lamp in the cockpit when pressure drops below 
1,600 Ib/sq in, which occurs as soon as the maintaining valve 
closes. Normal working is re-established if the pressure once 
again rises to 2,400 Ib/sq in. 

The is controlled by a single selector valve, 
located under the tank floor just forward of the engine bay and 
operated by cable from a single cockpit-lever marked “up”, “air- 
brake”, “down” and “emergency”. In the up and down positions 
fluid flow is passed directly to the appropriate side of the under- 
carriage jacks. In the airbrake position the flow is passed from 
the jacks through sequence valves operated by cams cn the main- 
wheel legs and nosewheel jack so that flow is cut off when the air- 
brake position is reached. From the up ition, the nosewheel 
reaches the airbrake setting in one while the mainwheels 
take 0.4 sec. The full extension cycle takes about nine seconds. 
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The Gnat carries a complete air-conditioning system, includ- 
ing pressurization with temperature-controlled air, separate hot 
a is Ga for windscreen and canopy, provision for g-suit and 
ventilated suit and radar ccoling. Charge air is taken from two 
engine bleeds just aft of the Orpheus compressor section. At full 
power at sea level, bleed temperature and pressure are about 
450 deg C and 94 ib/sq in; and a cold air unit and ram-sir heat 

can reduce this to about 0 de pn a ee is, 

de air 

rom 

sea level to 15,000ft, after which the pressure builds up to a 

ears of 34 Ib/sq in at 40,000ft and above. Separate warn- 

come into operation if cabin pressure drops more than 

Of ib/en it lb/sq in below the required level and if the dangerous cabin 
altitude of 42,000ft is reached. 

Of the two compressor-bleeds which serve the cabin, one is 

i a te reducing and non-return valves, 
= Semin pe, the flow being controlled 


On & 2 Seen om ee eens wae So ee © 
shut. Either normal or emergency py unlocking devices 
operate a sequence valve to deflate the wd 

The other compressor bleed is led s t to a Normalair 
double-butterfly valve controlled by Telefiex cable from the 
cockpit. Through this unit all the hot charge-air can be directed 
straight into the spray ring round the base of the canopy and 
into a spray pipe over the pilot’s feet. Alternatively all the charge 
air can be directed through the Marston ram-air heat exchanger 
mounted in the intake which passes ram air into the cooling shroud 
round the hot part of the Orpheus. At full speed, this exchanger 
reduces charge-air temperature from 240 deg C to 168 deg C. 
The air then flows into a small Normalair brake turbine cold-air 
unit mounted just aft of the heat exchanger. It is a 12.4 lb/min 
unit and can reduce charge air temperature to —14.7 deg C. 
In-between temperatures can be obtained by setting the double- 
butterfly valve to appropriate intermediate positions. A special 
— cold-air unit may be fitted 

air space between the thin outer and thick inner layers 
of the Triplex glass windscreen is maintained at ambient pressure 
by a special bleed to atmosphere fitted with a silica-gel Sectoueet 
cartridge. A muff round the pressurization valve on the front 
cabin bulkhead collects dumped cool air and passes it to the 
radar boxes in the nose bay at slightly above ambient ure. 

The Gnat carries no fewer than seven internal tanks for 
fuel within the fuselage giving a total capacity of 174 gal. They 
are numbered 1 to 6, an additional unit, called 1A, having 
been added in the bottom of the equipment bay behind the cock- 
pit. Their layout is shown on page 805. Nos. 1, 2, 3, 4, 5 and 6 
tanks hold respectively 54, 39, 18, 14, 144 and 144 gal. With the 
two 66-gal wing tanks total fuel capacity is 306 gal. No. 2 tank 
is the master unit and holds the main refuelling vent with its float 
valve and the S.P.E. booster pump with its negative-g provisions. 
From here fuel is led via the low-pressure cock to engine. 
The two tanks forward of this and the four tanks aft of it form 
two fuel blocks, total contents being measured by Smiths Way- 
mouth capacitance units in Nos. 1, 2 and 6 tanks and totalized on 
a single gauge, reading in pounds, i in the cockpit. 

Tank pressurization anc fuel transfer are by engine-bied air 
(from a third bleed) which is passed through a Hymatic pressure- 
reducing and vent valve direct to the wing tank pylons. Here it is 
either led into the wing tanks or straight back through the wing- 
tank feed lines to the tanks, according to whether drop 
tanks are in place or not. ¢ starboard wing tank feeds _ 
No. 1 tank while the port fuel is passed to No. 3 tank thus 
serving the c.g. Special Exactor couplings at the wing selene 
ensure that air pressure is passed directly back to the fuselage 








Horizontal tail control, showing feel spring and manual reversion layout. 
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tanks as soon as the wing tanks are jettisoned, or when they are 
not fitted at all. This air pressure transfers fuel in the two groups 
of fuselage tanks and thence, through a Gloster mechanical fuel- 
flow proportioner, into No. 2 tank. Special Hymatic two-way 
vent valves from Nos. 1 and 3 tanks prevent excessive differential 
pressures building up; and a ball valve in the main vent from 
No. 2 tank closes automatically during negative-g conditions. The 
negative-g trap round the booster pump simply causes the pump 
to draw from the middle of the tank during inverted flight. No. 2 
tank is kept full until all fuel is exhausted. Warning lights in the 
cockpit indicate a drop in fuel pressure or a reduction in fuel flow. 

Although electrically as simple as it is in other respects, the 
Gnat provides all the current supplies needed by radio, radar and 
ancillary services. A 3.5 kW Rotax 24 V generator is driven by 
the engine and supplies a Varley 25 A/hr lead acid accumulator 
mounted in the nosewheel bay. A Varley 4 A/hr battery is stowed 
in the nose comnartment and supplies emergency power to oper- 
ate the single-channel standby V.H.F. radio and the turn-and- 
slip indicator. The main battery has its two 12 V units mounted 
end-to-end, to fit its stowage alongside the nosewheel. Stabilized 
A.C. supplies are produced by a Rotax Type 100A invertor in the 
aft equipment bay and a B.T.H. Type 200 invertor, serving radar 
equipment, in the nose compartment. 

The Gnat carries the full complement of night-flying lighting 
and standard electric gyro instruments for blind flight. Provision 
is made for a Telebrief land-line installation; and Ferranti have 
produced a special lightweight gun-sight. Follands have exhibited 
a radar ranging installation. An I.F.F. beacon can be carried; 
and the new Marconi AD.722 lightweight A.D.F. can be installed 
in the rear ipment bay. In addition to the single-channel 
standby VHE- radio, the Standard Telephones and Cables 
S.T.R.9 V.H.F. radio with either 10 or 44 channels is carried in 
the nose compartment. The fin-tip aerial can handle frequencies 
between 115 and 145 Mc/s. 

The Bristol Orpheus is a particularly tight fit in the Gnat 
fuselage and every inch of clearance is carefully preserved. The 
fit is indeed so close that the complete filler neck on the oil tank 
has to be removed before the engine can be inserted into the 
fuselage. After the mountings are secured the filler neck and its 
cap are inserted through the appropriate hole under the spine. 


























Gnat Trainer cockpit, equipped to the very lotest standards. ; 
1, undercarriage indicator; 2, r.p.m.; 3, standby altimeter; 4, standby direction 
indicator; 5, trim; 6, omespaney ; 7, standby indicator; 8, flap; 
9, vertical speed indicator; 10, A.S.1.; 11, altimeter; 12, Machmeter; 13, we 
contents; 14, jet pipe temperature; 15, fuel contents; 16, clock; 17 and 18, 
attitude indicator and navigation display, both part of the Flight Date System. 





The engine is held on its two main trunnions in ball and socket 
mountings at frame 22A. A single steadying link just aft of the 
intake ring on the starboard side, picks up a pip pin in an exten- 
sion of frame 20 and serves to steady locate the engine. The 
whole combustion, turbine and tail-pipe sections are canti L 
Installation and removal are carried out with the aid of a trolley. 
The lip of the engine intake carries a rubber ring which forms 
a seal against the end of the intake duct at frame 18; and a sprung 
wire carrying a steel strip with an asbestos gasket orms a 
similar function at the inner edge of the fire wall at frame 22B. 
Compressor and combustion section are thus isolated. Graviner 
Firewire is led all round the engine installation and provides light 
indication of fire. There is no extinguisher system. 

The space round the engine aft of the fire wall is ventilated; 
and the double skin of the exhaust shroud itself is cooled by ram- 
air collected by an intake on the port side of the fuselage. Hydraulic 
pump, fuel pump and generator are the only engine-driven 
accessories; and the hydraulic accumulator, two booster coils, the 
hydraulic header tank and sundry valves and piping are located 
in the forward bay. Access to a number of these units is through 
specially arranged panels in the mainwheel wells. Engine-driven 
accessories, flying-control cables and piping can be reached by 
removing the panel under the engine compartment. C.M.L. 


DR. LACHMANN, NATO AND RUSSIA 


A LECTURE delivered before the Royal United Service 
Institution in London on November 13 by Dr. G. V. Lach- 
mann, F.R.Ae.S. (director, scientific research, Handley Page, Ltd.) 
under the title The Designer's Dilemma, gave, inter alia, these 
conclusions : — 

Recession in the field of conventional military aviation, coupled 
with greater austerity of programming, is not restricted to this 
country. The symptoms are becoming very noticeable also in the 
U.S.A. The British aircraft industry is already re-orientating 
and adapting itself to a new outlook of rationalism with the 
resilience acquired in the course of its long existence. This 
resilience has carried the industry i t periods in the 
past. The fact that the Government will demand in the future a 
co-operation of two or more firms in tendering for a new contract 
confirms the industry's own pt towards consolidation. 
Pooled technical resources, design capacity and production 
facilities will speed delivery. Whilst there is still some room for 
the development of manned service aircraft for tactical 
and for the needs of other NATO countries such as West ny, 
the signposts of future development point decidedly towards the 
field of transportation. 

“T have tried to indicate,” said Dr. Lachmann, “that there is no 
ground for apprehension that a decline of the aircraft industry may 
come about through lack of work or potential targets. Some real 
belt-tightening is inevitable though. A serious decline may, 
aera, result from lack of rational policy and from lack of 
stability.” 

The purely civil-aviation aspects of the lecture are dealt with 
on page 795. On the military side Dr. Lachmann made some par- 
ticularly interesting observations under the sub-heading “Manned 
Aircraft for Tactical Use in Other NATO Countries.” He said: 
“In contrast to the programme of other NATO countries the 
British White Paper almost completely excludes the development 
of manned aircraft for tactical application. Since many British 
aircraft companies will find themselves in a difficult position 
because of cancellations of contracts, they might find a temporary 
outlet for their design and production capacity by satisfying the 
needs of other NATO countries who do not yet subscribe to the 
White Paper philosophy. A potential market exists, in my opinion, 


in Germany. The German aircraft industry is not yet sufficiently 
resurrected and a very bureaucracy hampers technical 
initiative. With the present set-up it would seem impossible for 
Germany to develop the tactical aircraft needed within the next 
three or four years. The German industry, therefore, looks for 
technical partners abroad and would finance suitable develop- 
ment in other countries so that it could build aircraft later under 
licence. Close collaboration exists already with France and Italy 
and recently an committee has been formed to 
stimulate co-operation in the field of military aviation. 

“The Germans have expressed their views on future require- 
ments for their air force, through Lt. General Kammhuber and Lt. 
General Galland. They are based on their assessment of the air- 
craft which will equip the Russian tactical air force in 1960. Dr 

then gave the following data :— 

Mig-19 (Farmer): A fighter ing 17,940 Ib thrust, of 34.8ft span, 
22, Ib gross weight, and a s of 776 kt at 36,000ft. Mig-21 
(Faceplate): A fighter with 20,000 Ib thrust, 49.5ft, 22,900 Ib, 1,020 kt 
at 36,000ft. lamp: A tactical bomber with 20,000 Ib thrust, 65.6ft, 
79,000 Ib, 575 kt at 40,000ft, and 1 miles range. Suchoy 3 (?): 
7,900 Ib thrust, 25.4ft, 12,750 Ib, 850 kt at 33,000, 960 miles, Stormovik; 
A. my pny | sy Ib thrust, gt yay <= 
mules; tonov An- amp); t tra rus tL 
88,200 Ib, 302 kt, 1,725 =—~ — ™ 

The lecturer added: “In order to face these aircraft the Germans 
have expressed the need for a s ic strike-fighter (light 
fighter bomber) which can operate at heigh ts of 24,000ft to 33,000ft 
and which can take off from short . also want a 
heavy fighter-bomber and a home intercepter capable of dealing 
with the Russian Mig-19 and 21, and “Blowlamp” fighters. For 
this fighter a Mach number of 2.5 is sti ted and an operational 
— of 75,000ft. It should be capable of operating from grass 
surfaces, and its take-off distance should not be more than 550 to 
1,100 yards, since the Germans anticipate total destruction by 
missiles of all military aerodromes in the case of a Russian attack. 
They also need a night fighter [sic] of Mach number 1.5 to 1.6. 
Potential types are the French Trident II (M=2), which it is 
claimed will take off from grass surfaces of only 550 yards length, 
and the Saunders-Roe SR.53 which was demonstrated at the last 
Farnborough Show. Both the British and French aircraft are 
fitted with a mixed powerplant.” 
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THE POWER OF ARMSTRONG SIDDELEY 










The Fairey Gannet anti-submarine aircraft 
is powered by the Armstrong Siddeley 

Double Mamba turboprop. Armstrong Siddeley 
are proud of their part in the success of the 
Gannet, now operating in squadrons 


' of the Royal Navy. 
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Enquiries to: 
SIMMONDS AEROCESSORIES LTD 
BYRON HOUSE, 7-8-9, ST. JAMES'S ST., LONDON, 8.W.1. 


Head Office & Works: Treforest, Pontypridd, Glamorgan. 
Bronches Birmingham, Manchester, Glasgow, Stockholm, Copenhagen. 
Ballarat. Sydney, Johannesburg, Amsterdam, Milan and New York. 
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Bristol 
Orpheus 


“THE HEART OF THE GNAT” 


that already established by the Bristol Orpheus. Within three 

years of its first run it has been selected as the powerplant of 
fourteen new types of aircraft, thirteen of which are of foreign 
design. It is already flying in five different types of aeroplane and 
has performed superbly during an exceptionally rapid and trouble- 
free development. 

It is now possible to publish a detailed description of all but the 
most advanced types of Orpheus, and to reveal the singularly 
ingenious features which make this engine so simp'‘e to construct 
and maintain. At the end of this account is appended the genesis 
of the design and an account of its current progress and future 
prospects. 

The Orpheus is a single-spool engine, having a single-stage 
turbine driving a seven-stage axial compressor. The compressor 
and turbine are coupled by a shaft to form a single main rotating 
assembly, which is mounted in only two bearings, a ball thrust 
bearing forward of the compressor and a roller bearing behind 
the turbine. The following description primarily concerns the 
BOr.3, although the BOr.1, 2 and 4 are very similar. 

The front bearing is mounted in a light-alloy intake casing, the 
inner structure of which is joined to the outer circumference by 
four hollow radial vanes. These vanes mate with those of the air 
intake duct, which is likewise fabricated from light alloy and forms 
the front extremity of the engine. This duct incorporates a centrally- 
disposed bullet, which in some types of Orpheus serves as a fairing 
for a cartridge starter bolted to the front face of the intake casing. 
The Gnat’s BOr.2 has a pneumatic starter mounted in the same 
position, the fairing being slightly reduced in size. The upper and 
lower radial vanes of the duct carry pitot heads which measure the 
air pressure for the barometric pressure control. Also cast integral 
with the intake casing is the accessory gearbox, driven from the 
main shaft by means of a bevel drive passing through the lower 
vertical vane. On the rear face of the gear chamber are mounted 
the generator on the starboard side, a Lucas swash-plate fuel pump 
in the centre and a hydraulic pump on the port side. The front 
face supports the main oil pump, the tachometer generator and, 
in some installations, a second hydraulic pump. 

At its rear end the intake casing houses the entry guide vane 
assembly. Bolted to the rear of the intake casing are the light-alloy 
upper and lower compressor casings which carry six rows of stator 
blades. These half casings are secured at their rear ends to the 
delivery casing of the compressor, and it is a feature of the design 
that one of the half casings can be removed without dismantling 
the remainder of the engine, in order to permit inspection of the 
complete rotor, which may be turned over by hand. Each of the 
half casings has six dovetail grooves in which the stator blades are 
fitted, the latter being retained by simple spring-clips at each joint 
flange. An external tapping on the lower right-hand side of the 
casing provides a supply of cooling air for the turbine bearing. 

Compressor rotor blades are held by fir-tree roots in discs 
which, together with intermediate spacer rings, are secured by 
through-bolts. A stub-shaft bolted to the first-stage disc supports 
the rotor in the forward thrust-bearing. Bolted to the rearmost 
compressor disc is the turbine shaft, which is of large diameter 
and is secured at its downstream end to the turbine disc. The 
latter also has a stubshaft, attached to its downstream face, which 
rides in the rear roller bearing. 


| Nd aero engines can claim a success record comparable with 
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Bristol Orpheus BOr.3. Overall! 
diameter, 32.4in; length with jet 
pipe, 150in; dry weight, about 750 Ib; 
mass flow and pressure ratio, res- 
tricted; maximum thrust, 4,850 Ib. 





Surrounding the cannular combustion system is a cylindrical 
outer casing, bolted to the compressor-delivery casing at the front 
and carrying the exhaust-cone assembly at the rear. Within are 
seven flame tubes, and the inner boundary of the pressure space 
is formed by an inner casing bolted at its front end to the inner 
section of the compressor-delivery casing and at its rear end 
engaging the inner face of the turbine-stator segments by means 
of a piston-type sealing ring. The seven burners are supported 
in the delivery casing, the inner and outer parts of which are inter- 
connected by integral radial struts. Each flame tube is located at 
its forward end on its corresponding burner, and is allowed a 
limited axial float. At the rear, each flame tube changes in section 
from circular to segmental to form a turbine-entry duct, within 
which is contained a section of the turbine stator. Each of the 
seven stator segments has nine hollow blades, and is bolted to the 
adjacent segments to form a continuous ring. Igniter plugs are 
provided in Nos. 4 and 7 flame tubes, the flame spreading in the 
usual way through interconnectors. 

There are 125 blades on the turbine rotor, each of impulse 
section at the root with increasing reaction towards the tip. The 
blades are mounted in the rim of the disc by means of fir-tree 
root fixings, located axially by means of a dowel pin driven through 
a slot to engage a hole in the root of the blade. 

As mentioned above, the exhaust-cone assembly supports the 
rear bearing for the main rotor. The assembly comprises an outer 
casing from which the inner bullet is carried by means of eight 
radial vanes; the bullet, which forms a fairing for the downstream 
face of the turbine, is of truncated form and extends rearwards 
beyond the rear flange of the outer casing. The rear-bearing 
support diaphragm is mounted within the front end of this mem- 
ber, bearing-cooling air being supplied through a pipe passing 
through one of the radial vanes. 

The jet pipe, which is secured by a flange on the exhaust-cone 
outer casing, carries thermocouple bosses for the measurement 
of j.p.t., and both the jet pipe and exhaust cone are surrounded 
by a Refrasil heat-insulating blanket. In addition, there is a light- 
alloy jet-pipe shroud, which is secured to the combustion-chamber 
outer casing and surrounds the exhaust cone and jet pipe, pro- 
viding a cooling air space between the two. The shroud has a 
stainless-steel inducer riveted to its rear end, so that the jet gases 
induce the flow of cooling air. 

Detail design of the Orpheus in its present form began in 
December 1953, and progress was extremely rapid from the outset. 
The first material was ordered early in 1954, and all the detail 
drawings had been issued to the shops by the end of June of that 
year. Manufacturing progress also went ahead with great speed 
—largely as a result of the simplicity of the design—and the first 
engine was assembled and run on the test bench by December. 
The speed with which the design was completed was due in no 
small measure to the increasing body of experience on gas-turbine 
engines, which enabled the design team* accurately to forecast 
the performance. Moreover, the Engine Division of the Bristol 
Aeroplane Co. (as it then was) had gained much useful knowledge 
of the structural design of lightweight turbojets before the Orpheus 
project began. [contd. overleaf 

*Dr. S. G. Hooker, chief engineer of Bristol Aero-Engines, directed 
the work of a design team under Mr. B. S. Massey and a development 
team under Mr. Fohn Dale. 
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A longitudinal section of a typical Orpheus, with detail of the construction of the main rotating assembly masked for security reasons. 


BRISTOL ORPHEUS... 


Work on such units started in 1950, when the company began 
the design of a small expendable turbojet designated B.E.17. This 
engine had a design thrust of 3,000 lb and was of welded steel 
construction. It was intended for an expendable bomber and a 
very short life was therefore envisaged. In its original form it 
had a two-bearing layout, with a six-stage axial compressor and 
fully annular combustion equipment 

By the beginning of 1952 this had developed into the B.E.22, 
and radical changes had taken place in the method of construction. 
The new engine was of light alloy, and a third bearing was incor- 
porated. The compressor comprised eight stages, and the com- 
bustion equipment was of cannular form with separate flame tubes 
In addition, the design-thrust was increased to 3,750 lb. The 
B.E.22, which eventually received the name Saturn, was simi- 
larly intended primarily for an expendable bomber aircraft, but it 
was also discussed with Folland Aircraft with a view to installa- 
tion in that company’s projected light fighter. The version for the 
Gnat would, of course, have been a long-life engine, but it did not 
get beyond the design stage because priority had to be given to 
work on the big Olympus engine for the Vulcan bomber. How- 
ever, Bristol had by this time accumulated a great deal of design 
thinking on simple lightweight engines. 

In order to make the Orpheus available at the earliest possible 
date for flight in the Gnat (which in the summer of 1954 was flying 
in prototype form with a lower-powered engine) the Orpheus was 
submitted for an official 150-hour type test within five months of 
its first run. This period is certainly exceptional when compared 
with other turbojets or piston engines. The initial type test was 
carried out at a rating of 3,285 lb thrust and was successfully com- 
pleted, enabling a flight engine to be despatched to Folland the 
following month. On July 18 the Orpheus took the air for the 
first time—in the Gnat—at the A. and A.E.E. at Boscombe Down. 

In the meanwhile, a specification had been issued by SHAPE 
for a lightweight strike fighter as a result of studies made by 
the C-in-C. Allied Air Forces Central Europe, Air Chief Marshal 
Sir Basil Embry. This specification, which called for a small but 
rugged aircraft for tactical support of ground troops, resulted in 
a design competition in 1954 to which ten different design projects 
were put forward. So outstanding was the Orpheus for this pur- 
pose that it was specified by nine of the ten projects, and the 
tenth design included the Orpheus as an alternative powerplant. 


As a result of the design competition, the proposals put forward 
by the Bréguet, Dassault and Fiat companies were selected and 
three prototypes of each were ordered. These were the Bréguet 
1001 Taon, the Dassault Etendard VI and the Fiat G91. 

Through Lieut-General Ward H. Maris, the United States made 
it clear that it was prepared to give financial support to the research 
and development programmes for these aircraft sponsored by 
SHAPE, in order to meet the need of the NATO countries for a 
lightweight strike machine. Study of the powerplant field indi- 
cated that the Bristol Orpheus was the only suitable engine to 
meet the requirement, and the development of the engine was 
therefore also supported, through the Mutual Weapons Develop- 
ment Program. The R. and D. projects on the aircraft and engine 
have been carried out under contract to the respective govern- 
ments, a substantial proportion of the costs being reimbursed by 
the United States. 

The Orpheus was intended to be developed to a design thrust 
of 4,850 Ib, and at an early stage in the NATO programme it was 
decided that the Orpheus must be developed to this figure for 
installation in the NATO aircraft. An official instruction to pro- 
ceed with this development was issued in March 1955. Meanwhile, 
development and bench-testing had continued at an unusually 
rapid pace, the running being largely based on the official type- 
test schedule, with the addition of further tests required for the 
investigation of particular points. 

The first version of the Orpheus, known as the BOr.1, com- 
pleted its official type test at its design rating of 4,050 Ib in January 
1956, less than 13 months from the first run of the prototype 
Orpheus. 

In the spring of the same year, the 100th flight was carried out 
by the Gnat, on which all the initial flight experience of the engine 
was gained. In order to supplement this experience, and to make 
more detailed measurements of the flight performance of the 
engine and its accessories, an Orpheus BOr.2 was installed in an 
Avro Ashton flying test-bed which first flew in April 1956. 

Although it was intended that the NATO lightweight strike 
fighters should be equipped with the 4,850 Ib-thrust BOr.3, it was 
decided that the programme would be accelerated if the initial 
versions of these aircraft were flown with the lower-powered 
BOr.1. The Fiat G91, powered by this mark of the Cuphews, 
took the air for the first time on August 9, 1956, and the 
Etendard VI, similarly powered, made its first flight early this year. 

Meanwhile, development of the more powerful engines 





The detail above clarifies the attachment of the 
compressor stator blades in dovetail grooves in 
each half-casing. Each blade is inserted separately 
and the assembly in each 180-deg segment is 
locked by a spring clip on the butt-joint facing. 


One of the seven flame tubes, showing the manner 
in which segments of the turbine nozzle guide 
vanes are incorporated at the outlet end. 
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MAGNETIC 
DIP STICK 


A simple, practical Fluid Level indicator 





Demonstrated at the 1957 Farnborough SBAC Display 
this new type indicator unit is tank instalied 
and permits accurate fuel level readings to be made 
from the underwing surface without any risk 
A = of fuel spillage. The dip stick, which is external, is 
, magnetically linked to an internal floet. Wnen 


AIRCRAFT FUE 


SYSTEM EQUIPMENT not in use, it remains locked flush with the mounting flange. 





A number of variants is available, having 


different tube lengths Although designed for aviation fuels, 






they are equally suitabie for most other fluids. 


AIRCRAFT REP 
AND OVERM 


Check these features 
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proceeded, and the BOr.2, rated at 4,520 Ib thrust, completed its 
official type test in November 1956. The BOr.2, which is used in 
the Folland Gnat Mk 1, is almost identical with the BOr.3 used 
in the NATO lightweight strike aircraft, except that, owing to 
airframe space restrictions, it has a slightly slimmer wheelcase and 
mounts a smaller fuel pump. The larger wheelcase of the BOr.3 
provides drives for the increased-capacity accessories required 
by the European tactical fighters. As is well known, engine fuel 
demand falls off with altitude, and above heights of the order of 
10,000ft—the exact height depending on forward speed—the per- 
formance of the BOr.2 and 3 is identical. The larger fuel pump, 
however, permits the BOr.3 version to develop somewhat greater 
thrust at take-off and low altitudes, and so meet the short take-off 
and low-altitude flight performance requirements of the NATO 
machines. 

In the later part of 1956 and the first half of 1957 development 
of the basic engine continued and, in addition, a substantial amount 
of running was undertaken for the purpose of proving the various 
accessory arrangements needed for the three European tactical 
fighters. In May of this year the BOr.3 completed its official 
150-hour type test at the design rating of 4,850 Ib thrust. This 
marked the culmination of the first stage of the development of 
the Orpheus and, in fact, represented the achievement of the 
target which had originally been presented to its designers. 

Early in 1957, the trainer version of the engine, the BOr.4, was 
announced, with a rating of 4,230 Ib thrust. This results in a 
lower specific fuel consumption and, by reduction of the turbine 
operating temperature and compressor speed, is likely to result in 
a much extended overhaul life for the engine, making it particularly 
suitable for applications where the accent is on operating economy 
rather than on obtaining the greatest possible thrust. This version 
will be used in the Gnat Trainer, which is now in production for 
the R.A.F., and in the Fiat G9IT, the two-seat trainer version of 
the Italian strike fighter. 

At the S.B.A.C. Display in September a Gnat was shown in 
the colours of the Finnish Air Force, drawing attention to the 
valuable orders for this aircraft from overseas. In addition to 
ordering 12 aircraft to be built in the U.K., the Finnish Govern- 
ment has also taken the decision to have the aircraft built under 
licence in Finland. As noted elsewhere in this issue, the Gnat has 
been chosen by the Indian Government as the basis on which 
they intend to effect a considerable expansion of their own aircraft 
industry. Manufacture of the Gnat has been entrusted to 
Hindustan Aircraft, Ltd., of Bangalore, and the Indian Govern- 
ment have also ordered 25 machines which will be built in this 
country. 

At the same time, India decided to manufacture the Orpheus 
engine, also at Bangalore, thus setting up a turbine-engine industry 
for the first time in an Asian country (with the possible exception 
of China). In this development, Bristol Aero-Engines are pro- 
viding comprehensive technical assistance, which includes sending 
engineers to India to assist in the establishment of the factory at 
Bangalore. A team of Indian planning engineers has been at 
Bristol for some months drawing up their requirements for plant 
ind equipment, including machine-tools, needed for setting up 
the factory at Bangalore; Bristol Aero-Engines experience in this 
field is proving invaluable. This is to be followed by the supply 
of complete Orpheus engines to India, the Bristol contribution 
being reduced as production builds up at Bangalore, until ulti- 
mately the entire engine will be manufactured on Indian soil. 

Meanwhile, in Europe, the three NATO lightweight strike 
fighters were evaluated in a series of technical trials at the French 
Centre d’Essais en Vol at Brétigny, near Paris, in September and 
October. 

In these trials, in addition to the Fiat G91, the Dassault 
tendard VI and Bréguet 1001 Taon (which are all powered by 
the Orpheus BOr.3 and were the three aircraft originally selected 
1 evaluation), two other aircraft were also allowed to take part, 
s, although they did not comply with the NATO specification, 
they were intended for substantially the same réle. These were 
the Dassault Etendard IV, similar to the Etendard VI, but larger 
nd powered by the SNECMA Arar engine, and the Sud Aviation 
sroudeur, also powered by the Atar. During the trials, the air- 
ft were flown in turn by each of the pilots of the international 
valuation team, who reported on the stability and control of the 
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aircraft and their manceuvrability at low altitudes, their perform- 
ance in level flight and climb, and their suitability in respect of 
their intended tactical mission. In addition, the field-service 
characteristics of the aircraft were determined, including the ease 
of maintenance, the turn-round time for refuelling and re-arming, 
and the suitability of the cockpit layout. 

During the trials, there was remarkably little unserviceability, 
particularly when it is borne in mind that relatively few hours 
had been flown by the majority of the prototypes. The amount 
of flying carried out at Brétigny—the aircraft averaged more than 
two flights a day for the three-week period of the trials—was an 
exceptional demonstration of the reliability of the aircraft and 
engines. 

It is not expected that the report on the trials will be revealed 
to the public, but it is likely to be submitted this month to General 
Lauris Norstad, the Supreme Allied Commander in Europe. It 
is expected that SACEUR will duly consider the report and make 
the appropriate recommendations to the NATO member-nations. 

It is worthy of note that as long ago as November 1955 Fiat 
SpA. signed an agreement for technical collaboration with Bristol, 
enabling the Orpheus to be manufactured under licence in Italy 
In France, the major French powerplant constructor, SNECMA 
Société Nationale d’Etude et de Construction de Moteurs 
d’ Aviation) has concluded a licence agreement with Bristol Aero- 
Engines for the manufacture of the Orpheus in France. 

The most recent development in the history of the engine has 
taken place in the U.S.A., where the Lockheed Aircraft Corpora- 
tion have been conducting flight tests with the JetStar utility 
transport, powered by two Orpheus engines mounted alongside 
the rear fuselage in the fashion of the Caravelle. The Orpheus was 
fitted in the first prototype of the JetStar in order to bring for- 
ward the first-flight date, and after delivery of the engines during 
the summer the aircraft flew on September 4. Orpheus 
engine requirements for this aircraft have been, and will be, 
supplied by the Wright Aeronautical Division of Curtiss- 
Wright, who will build the engine under the designation TJ-37. 

It was originally the intention of the Lockheed Aircraft Cor- 
poration that all subsequent machines should be fitted with four 
American turbojets, mounted in twin pods, but as a result of the 
excellent performance of the Orpheus in the prototype, this deci- 
sion has been changed, and Lockheed have announced that they 
are now also offering a production version of the JetStar with 
two TJ-37 engines. Both military and civil applications of the 


The single-stage turbine has solid Nimonic blades retained by fir-tree 
roots. Behind the disc is a stub-shaft riding in the reor bearing. 
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proceeded, and the BOr.2, rated at 4,520 Ib thrust, completed its 
official type test in November 1956. The BOr.2, which is used in 
the Folland Gnat Mk 1, is almost identical with the BOr.3 used 
in the NATO lightweight strike aircraft, except that, owing to 
airframe space restrictions, it has a slightly slimmer wheelcase and 
mounts a smaller fuel pump. The larger wheelcase of the BOr.3 
provides drives for the increased-capacity accessories required 
by the European tactical fighters. As is well known, engine fuel 
demand falls off with altitude, and above heights of the order of 
10,000ft—the exact height depending on forward speed—the per- 
formance of the BOr.2 and 3 is identical. The larger fuel pump, 
however, permits the BOr.3 version to develop somewhat greater 
thrust at take-off and low altitudes, and so meet the short take-off 
and low-altitude flight performance requirements of the NATO 
machines. 

In the later part of 1956 and the first half of 1957 development 
of the basic engine continued and, in addition, a substantial amount 
of running was undertaken for the purpose of proving the various 
accessory arrangements needed for the three European tactical 
fighters. In May of this year the BOr.3 completed its official 
150-hour type test at the design rating of 4,850 lb thrust. This 
marked the culmination of the first stage of the development of 
the Orpheus and, in fact, represented the achievement of the 
target which had originally been presented to its designers. 

Early in 1957, the trainer version of the engine, the BOr.4, was 
announced, with a rating of 4,230 lb thrust. This results in a 
lower specific fuel consumption and, by reduction of the turbine 
operating temperature and compressor speed, is likely to result in 
a much extended overhaul life for the engine, making it particularly 
suitable for applications where the accent is on operating economy 
rather than on obtaining the greatest possible thrust. This version 
will be used in the Gnat Trainer, which is now in production for 
the R.A.F., and in the Fiat G91T, the two-seat trainer version of 
the Italian strike fighter. 

At the S.B.A.C. Display in September a Gnat was shown in 
the colours of the Finnish Air Force, drawing attention to the 
valuable orders for this aircraft from overseas. In addition to 
ordering 12 aircraft to be built in the U.K., the Finnish Govern- 
ment has also taken the decision to have the aircraft built under 
licence in Finland. As noted elsewhere in this issue, the Gnat has 
been chosen by the Indian Government as the basis on which 
they intend to effect a considerable expansion of their own aircraft 
industry. Manufacture of the Gnat has been entrusted to 
Hindustan Aircraft, Ltd., of Bangalore, and the Indian Govern- 
ment have also ordered 25 machines which will be built in this 
country. 

At the same time, India decided to manufacture the Orpheus 
engine, also at Bangalore, thus setting up a turbine-engine industry 
for the first time in an Asian country (with the possible exception 
of China). In this development, Bristol Aero-Engines are pro- 
viding comprehensive technical assistance, which includes sending 
engineers to India to assist in the establishment of the factory at 
Bangalore. A team of Indian planning engineers has been at 
Bristol for some months drawing up their requirements for plant 
und equipment, including machine-tools, needed for setting up 
the factory at Bangalore; Bristol Aero-Engines experience in this 
field is proving invaluable. This is to be followed by the supply 
of complete Orpheus engines to India, the Bristol contribution 
being reduced as production builds up at Bangalore, until ulti- 
mately the entire engine will be manufactured on Indian soil. 

Meanwhile, in Europe, the three NATO lightweight strike 
fighters were evaluated in a series of technical trials at the French 
Centre d’Essais en Vol at Brétigny, near Paris, in September and 
October. 

In these trials, in addition to the Fiat G91, the Dassault 
Etendard VI and Bréguet 1001 Taon (which are all powered by 
the Orpheus BOr.3 and were the three aircraft originally selected 
for evaluation), two other aircraft were also allowed to take part, 

, although they did not comply with the NATO specification, 
they were intended for substantially the same réle. These were 
the Dassault Etendard IV, similar to the Etendard VI, but larger 

nd powered by the SNECMA Atar engine, and the Sud Aviation 
Baroudeur, also powered by the Atar. During the trials, the air- 
ift were flown in turn by each of the pilots of the international 
luation team, who reported on the stability and control of the 
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aircraft and their manceuvrability at low altitudes, their perform- 
ance in level flight and climb, and their suitability in respect of 
their intended tactical mission. In addition, the field-service 
characteristics of the aircraft were determined, including the ease 
of maintenance, the turn-round time for refuelling and re-arming, 
and the suitability of the cockpit layout. 

During the trials, there was remarkably little unserviceability, 
particularly when it is borne in mind that relatively few hours 
had been flown by the majority of the prototypes. The amount 
of flying carried out at Brétigny—the aircraft averaged more than 
two flights a day for the three-week period of the trials—was an 
exceptional demonstration of the reliability of the aircraft and 
engines. 

It is not expected that the report on the trials will be revealed 
to the public, but it is likely to be submitted this month to General 
Lauris Norstad, the Supreme Allied Commander in Europe. It 
is expected that SACEUR will duly consider the report and make 
the appropriate recommendations to the NATO member-nations. 

It is worthy of note that as long ago as November 1955 Fiat 
SpA. signed an agreement for technical collaboration with Bristol, 
enabling the Orpheus to be manufactured under licence in Italy. 
In France, the major French powerplant constructor, SNECMA 
(Société Nationale d’Etude et de Construction de Moteurs 
d’Aviation) has concluded a licence agreement with Bristol Aero- 
Engines for the manufacture of the Orpheus in France. 

The most recent development in the history of the engine has 
taken place in the U.S.A., where the Lockheed Aircraft Corpora- 
tion have been conducting flight tests with the JetStar utility 
transport, powered by two Orpheus engines mounted alongside 
the rear fuselage in the fashion of the Caravelle. The Orpheus was 
fitted in the first prototype of the JetStar in order to bring for- 
ward the first-flight date, and after delivery of the engines during 
the summer the aircraft flew on September 4. Orpheus 
engine requirements for this aircraft have been, and will be, 
supplied by the Wright Aeronautical Division of Curtiss- 
Wright, who will build the engine under the designation TJ-37. 

It was originally the intention of the Lockheed Aircraft Cor- 
poration that all subsequent machines should be fitted with four 
American turbojets, mounted in twin pods, but as a result of the 
excellent performance of the Orpheus in the prototype, this deci- 
sion has been changed, and Lockheed have announced that they 
are now also offering a production version of the JetStar with 
two TJ-37 engines. Both military and civil applications of the 


The single-stage turbine has solid Nimonic blades retained by fir-tree 
roots. Behind the disc is a stub-shaft riding in the rear bearing. 
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Close-up of a BOr.3 intake, showing twin starter cartridges. On the 
right is seen the front face of the main intake, showing the wheelcase 
and compressor intake guide vanes. 
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aircraft are foreseen and clearly there are many duties both in the 
fields of military training and communications, as well as that of 
civil transport, that this ten-seat swept-wing aircraft could per- 
form exceedingly well. 

Another American aeroplane for which the Orpheus has been 
selected as one of two alternative powerplants is the North 
American Model 249 jet trainer which at N.A.A.’s Columbus 
Division is being developed for the U.S. Navy as the T2J. In 
Japan the Orpheus-powered Fuji TIF-1 trainer is likely to fly in 
the near future, and the BOr.4 is also scheduled for certain other 
trainer aircraft including the Fiat G91T, the Gnat Trainer and 
two-seat versions of the Etendard and Taon. Future Orpheus- 
powered intercepters include the Folland Gnat Mk 2, the Italian 
Aerfer Leone and the Spanish Hispano HA.300. Yet another 
application concerns the Short SB.5 research aircraft, which now 
has a wing swept at no less than 69 deg. It would also be reason- 
able to suppose that the Orpheus would be suitable for generating 
direct lift in VTO applications. 

Development of the Orpheus engine was originally intended to 
be completed when the BOr.3 had been proven at its design rating 
of 4,850 Ib. However, the demand for ever higher aircraft per- 
formance has changed the picture, and Bristol Aero-Engines are 
now developing two advanced versions, designated BOr.11 and 
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BOr.12. The former is rated at 5,760 lb thrust, and has the same 
diameter as the earlier engines (32.4in) and is slightly longer, at 
79.27in. The BOr.12 is rated at 6,810 Ib dry thrust, with a take-off 
figure, using a lightweight form of reheat, of over 8,000 lb. The 
BOr.12 is also of the same diameter but has a length of 82.7in. 
There have been proposals that production versions of the 
Bréguet Taon, Dassault Etendard VI and Fiat G91 should be 
equipped with the BOr.12, an engine which has not yet reached 
the production stage. In addition, two-seater versions of the Taon 
and Etendard with the BOr.12 are being offered, to combine 
advanced training with an operational réle. With this engine, the 
thrust/weight ratio of the aircraft will be restored to the value 
corresponding to the gross weight specified in the original NATO 
specification. Moreover, both the Etendard IV and the Sud Avia- 
tion Baroudeur have since been offered with the BOr.12 for NATO 
purposes. 
In addition to the current marks of the engine which are being 
manufactured in increasing numbers, Bristol Aero-Engines is 
pinning its faith to these advanced marks for the future. Although 
in military installations these are likely to be equipped with 
reheat (in which form there is undoubtedly a big future for the 
Orpheus) there are perhaps even greater possibilities for civil ver- 
sions, where the engine’s inherent toughness will be translated into 
the long overhaul life and exceptional reliability for which Bristol 
engines have been renowned for more than thirty years. 


HELICOPTER RADIO INSTALLATIONS 


A PLEA addressed to helicopter designers for greater considera- 

tion of radio equipment installation problems was the keynote 
of a discussion held in London by the Helicopter Association on 
November 8. Five short lectures were delivered under the general 
title of Problems Relating to the Installation and Operation of 
Radio Equipment in Helicopters. The speakers were Mr. D. W. 
Griffiths, radio supervisor, Airwork, Ltd.; Mr. M. P. Kitson, 
Murphy Radio, Ltd.; Mr. R. A. Burberry, Standard Telephones 
and Cables, Ltd.; Mr. P. P. Creek, Marconi’s Wireless Telegraph 
Co., Ltd.; and Mr. G. Hinchliffe, Decca Navigator Co., Ltd. 
The chairman was W/C. R. A. C. Brie. 

Mr. Grirritus began by outlining the general problem and the other 
four speakers dealt with the detailed aspects of different items of equip- 
ment. Mr. Kitson described the installation and operation of two-way 
V.H.F. communications equipment—which was, he said, an essential 
item for the majority of aircraft. The most significant installation prob- 
lem to be overcome, apart from the siting of aerials, was that of vibration. 
Care had to be taken to avoid using flexible mountings having a natural 
frequency near the cruising r.p.m. of the rotor or its second or third 
harmonic. Otherwise vibratory oscillations tended to build up and 
failures be caused. 

The difficulties of siting aerials most advantageously were explained 
by Mr. Burperry. Because of its relatively large forward structure and 
low ground-clearance, the single-rotor helicopter was the most difficult 
to cater for. The best location for an aerial was below the fuselage, 
where it was unaffected by rotor modulation. If there was insufficient 
ground clearance forward, it had to be fitted below the tail boom, with 
consequent shielding by the fuselage in a wide arc ahead of the machine. 
There was not usually sufficient rotor-blade clearance for a V.H.F. aerial 
above the fuselage 


This position, however, was favoured by the speaker following, 
Mr. Creek, for mounting the smaller loop aerials for A.D.F. equipment. 
The radio compass, said Mr. Creek, had been installed in a number of 
helicopters and he had carried out a series of tests to determine the 
most suitable aerial locations on the first installation. Ideally, the loop 
acrial had to be as far as possible from surface discontinuities and as 
far as possible from the rotor assembly and sources of electrical noise. 
It had to be mounted on the fore-and-aft line of the fuselage. The 
sensing aerial had to be as near as possible to the centre of plan area 
and as far as possible from the rotor assembly, two requirements which 
were not easy to meet. If the sensing aerial had to be mounted aft of the 
ideal position it usually resulted in the bearing-indicator needle reversing 
after the aircraft had passed over the beacon. 

On a single-rotor helicopter, the loop aerial could be mounted either 
above the cabin or on the upper side of the tail boom abaft the rotor head. 
The latter position had been found to give less susceptibility to modula- 
tion effect and random errors. Instrumental accuracy of the radio com- 
pass was approximately +1 deg and overall operational accuracies in the 
region of +3 deg had been obtained. 

Mr. HINCHLIFFE described installation and operation of the Decca 
Navigator. Again, aerial location was of prime importance and was 
complicated by the fact that the first valve of the receiving unit had to 
be within one foot of the aerial. Therefore, apart from other considera- 
tions, there had to be space inside the fuselage adjacent to the aerial 
attachment point to accommodate the aerial amplifier unit; but the prob- 
lems were not insurmountable, and many successful installations had 
been made. Mr. Hinchliffe re-iterated the plea of the other speakers 
in asking for more consideration from helicopter designers in the early 
Stages of any new type. More “systems neering” was needed, the 
helicopter, its instruments, radio communication system and navigational 
aids being considered as an integrated whole. 
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The transport may be different—but the service is the same 


As Air Travel reaches out to all the countries of the 
world, so must the services which keep the aircraft 
flying. The BP Aviation Service is international; at 
hundreds of different airfields it supplies the essential 
fuelling and other services on which modern Air 
Travel depends. 


AVIATION SERVICE serves aviation well | 


The international aircraft fuelling organisation of 
The British Petroleum Company Limited 
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Naval Aviation Prospects 
A Broad Review by Rear Admiral Cambell at Hull 


Navy, Rear Admiral D. R. F. Cambell, D.S.C., was the 

speaker at the fourth Sir George Cayley memorial lecture 
of the Brough branch of the Royal Aeronautical Society at Hull on 
Wednesday, November 13. Originally the lecture was to have 
comprised an historical survey of naval aviation by Rear Admiral 
Cc. L. G. Evans: deputizing at short notice, Admiral Cambell 
chose to discuss the wider implications of the value and prospects 
of the Fleet Air Arm at present and for the future. 

Introducing the lecturer, Mr. M. G. K. Byrne, chairman of the 
Brough branch and publicity manager of Blackburn and General 
Aircraft, disclosed that the next Cayley lecture would consist of a 
history of the Blackburn company (which celebrates its 50th 
anniversary in April 1959), to be given by Mr. G. E. Petty. 

After tracing the ways in which the use of air power had trans- 
formed sea warfare, Admiral Cambell described the postwar series 
of Fleet Air Arm aircraft and the problems of their procurement. 
Political delays and arguments, he reckoned, had cost up to three 
years in the life of each machine. 

Developments in aircraft carriers and their equipment were next 
considered by the speaker, who went on to refer to the Fleet Air 
Arm’s réle in the Suez campaign. The most recent phase had 
followed the Government re-thinking which culminated in the 
Defence White Paper earlier this year. It appeared that the 
Government favoured the concept of a carrier force as a “wander- 
ing fire-brigade” but doubted the Navy’s place in a global war. 

The present era was one of modernization for the carrier force. 
Ark Royal, Eagle and the three Centaur-class carriers would be 
joined by the modernized Victorious and the much-modernized 
Hermes. Aircraft would include the Scimitar fighter and part- 
time strike aircraft, which could carry an atomic weapon, and the 
NA-39 strike machine. 

The Navy’s existing carriers, the lecturer said, would last until 
the early 1970s. After this stage we could not hope to modernize 
—we should certainly not be able to accept bigger aircraft, for 
we were up against the stops now. If there was to be a further 
stage, completely new designs of carriers and aircraft would be 
needed. And if the decision was made to do this, no results could 
be expected before 1967. Radical new developments in technique 
such as VTOL aircraft and guided reconnaissance machines 

which could take photographs and return to base) might well be 
applied to carrier operation. 

Admiral Cambell concluded his lecture with nine points : — 

“1. Nothing that has emerged in the field of ultimate weapons so far 
can make the Navy obsolete. Long-range ballistic missiles do not seem 
to apply at sea, and other forms of attack are vulnerable to Fleet defen- 
Sive measures. 

“2. If global war does become protracted (for any one of a number of 
reasons), defence of sea communications to and from the United Kingdom 
will be the Navy’s job again as in the past. 

“3. For limited war and associated threats, for cold war, imperial 
policing, for goodwill visits and prestige purposes, the Navy has a 
perpetual mission which cannot be done as well or as cheaply by any 
other Service or agency 

“4. I think manned aircraft will remain in the Navy for purposes of 
offence, defence and surveillance, but the trend of development will be 
diverted from the aircraft itself and transferred to its equipment. For 
surface strike and for air defence I visualise the development of a 
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The lecturer (right) and Sir John Slessor, 

a Blackburn director, arriving at Brough. 
possibly common) long-endurance aircraft of moderate speed and 
ceiling, launching guided missiles of high performance. 

“5. To replace the close-range defence gun system, ship-to-air guided 
weapons will be a most effective substitute. But I doubt whether it will 
be practical or economical to develop a long-range guided weapon to 
replace the naval fighter unless some other customer—the R.A.F. or the 
U.S.N., for example—has similar needs and can share with us the 
burden of such a development 

“6. The future of the helicopter at sea is very bright. For anti- 
submarine work it is proving highly effective. For imperial policing 
and minor localised affrays, the helicopter commando-carrier concept 
offers great hopes of a versatile and economical instrument. 

“7. I hope we shall see another generation of aircraft carriers on the 
stocks before long, but they must be matched by a new generation of 
aircraft 

“8. In general, I rather agree with Mr. Nehru that the march of 
science has outrun Man’s social sense. With the planets now within 
almost practical grasp, it is ludicrous that we should still have to 
practise the art of cutting each other’s throats. But so long as inter- 
national affairs are dominated by the East-West enmity, we cannot afford 
to relax the tempo of defence and it is unwise, if not immoral, to leave 
the naval effort entirely to the U.S.A, 

“9. Our powerful sister service, the United States Navy, pays more 
than token respect to the Royal Navy; Hanson Baldwin said recently in the 
New York Times that few U.S.N. carriers could match the Ark Royal’s 
standard of training and proficiency in Exercise Strikeback.” 

Opening the discussion on the lecture, Marshal of the R.A.F 
Sir John Slessor asked whether the trend towards big carriers was 
the right one; whether the atomic-powered surface carrier was a 
necessary intermediate step before the underwater carrier equipped 
with guided weapons; and whether catapults and arrester devices 
could be adapted for land-base use in order to restore mobility to 
tactical air forces. Admiral Cambell replied that large carriers 
were better able to operate in bad weather, but they introduced 
docking difficulties—30,000 tons was a good, practical size. The 
only great advantage of a nuclear-powered carrier was its endur- 
ance (but replenishment involved items other than ship fuel); and 
it should be remembered that a nuclear submarine with guided 
weapons would lack the carrier’s flexibility. 

The question of the vulnerability of the aircraft carrier, not 
unnaturally, soon arose in the discussion. The carrier was no 
more vulnerable than land bases, the lecturer claimed, for each 
could be attacked both by bombing and by submarines with guided 
weapons. The development of a large number of very small under- 
water carriers, suggested by one speaker, was theoretically attrac- 
tive but impracticable, in Admiral Cambell’s opinion. 

Asked when it was that the Royal Navy had changed its mind 
and had begun to believe in aviation, the lecturer told a story 
based on a classic example of the old attitude. This episode took 
place in the North Sea during the early days of the last war, 
and concerned a bombing attack on a group of British warships 
which included Ark Royal and two battleships. To the frustration 
of Ark’s squadrons, the carrier was ordered to strike-down all its 
aircraft below the deck, to remove all fuel from them, and to fall 
in line behind the battleships and fire its anti-aircraft guns at 
the attacking bombers. The change in attitude came, Admiral 
Cambell suggested, when the bombs began to fall. 


CLUB AND GLIDING NEWS 


MEMBERSHIP of the Kronfeld Club, the basement meeting- 
place for gliding and light-aircraft enthusiasts at 74 Eccleston 
Square, London, S.W.1, is now approximately 250, it was reported 
at the recent a.g.m. The committee for this year comprises Hugo 
Trotter (hon. secretary), Maurice Imray, Mrs. Yvonne Bonham, 
Ron Willbie, David Smith, David Carrier and Denis Monckton 
Miss Penny Taylor of the Southdown Gliding Club has taken 
over the production of the club’s newsletter. 


INNER of this year’s competitions for the J. Y. Watson Cup 
at the Scottish Aero Club, Perth, is A. McLennan. Second and 
third places were taken by members Nicol and Simpson respec- 
tively. Last month’s first soloists included R. D. Burns, J. Balman 
and J. Paul, while D. Grieve and C. Martin obtained P.P.L.s. 


LUB competitions at Elstree have been won by C. O. Vernon. 

technical knowledge; D. Trigg, navigation; E. Wells, forced 
landing; W. Heywood, circuit; and P. Laffy, student pilot. The 
title of club champion for 1957 goes to David Trigg, for the 
highest total in all the contests combined. Night cross-countries 
for C.P.L. students at Elstree are due to begin on Tuesday next, 
November 26. 





ONGRATULATIONS to the Warwickshire Aero Club for 

winning the Popular Flying Association’s Masefield Trophy 
for 1957 were voiced by Mr. Maurice Imray, P.F.A. secretary, at 
the club’s annual dinner at Elmdon on Saturday last, November 
16. The award was made, he said, on the basis of performance, 
safety and facilities; Warwickshire was the only P.F.A. club offer- 
ing night flying, and its syllabus was second to none. Sir Robert 
Marriott deputized at the dinner for the Earl of Warwick, president 
of the club. 


A FORMATION flight of four Tiger Moths from Roborough to 
Dartmouth, Exeter and return on October 28 completed the 
final sortie of the sixth year of training by Plymouth Aero Club 
for midshipmen of the Royal Naval College, Dartmouth. This 
year’s Naval flying at Roborough has constituted a record level of 
activity, with 154 midshipmen and cadets attending and logging a 
total of 937 hours since March 3. Of these pupils, 83 undertook 
progressive flying training courses of varying lengths, with an 
average duration of just over ten hours; and the remaining 71 
received air experience in the form of ab initio flying instruction 
varying from 14 to four hours each. Roborough’s three Naval 
Tiger Moths were flown up to R.N.A.S. Lossiemouth for the 
midshipmen’s flying camps during the summer leave period. 
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Royal Air Forces and Naval Aviation News 


Maintenance Command C-in-C. 


N Air Ministry announcement states 
that the Queen has been pleased to 
upprove the appointment of A.V-M 
Harold Douglas Jackman, C.B., C.B.E., as 
A.O.C-in-C., R.A.F. Maintenance Com- 
mand, with effect from May 1958, in suc- 
cession to Air Marshal Sir Richard B. 
Jordan, K.C.B., D.F.C., who will be retir- 
ing from the Royal Air Force. A.V-M 
Jackman has been Director-General of 


Equipment at the Air Ministry since 
August 1955, and before that was, for three 
vears, A.O.( No. 40 (Maintenance) 
Group 


Halton Ceremony 

HE Argentine School of Military Avia- 

tion is presenting annually to the Royal 
Air Force a sword, to be awarded to the 
best cadet passing out from the R.A.F. 
College, Cranwell, or from the R.A.F. 
Technical College, Henlow; and a gold 
medal, to be presented to the best appren- 
tice passing out from the R.A.F. Appren- 
tice Training Schools (Halton, Locking 
and Hereford 

The first sword (for 1956) went to P/O. 
J]. H. Constable, who passed out with the 
68th Entry from the R.A.F. College, and 
the first gold medal was awarded to Tech. 
Cdt. N. E. Trigg, who passed out with the 
76th entry of aircraft apprentices at No. 1 
School of Technical Training, Halton, and 
is now a cadet at the R.A.F. Technical 
College, Henlow. The presentations were 
made at a ceremony held at R.A.F. Halton 
on November 14 during a visit to Halton 
by a party of 37 cadets from the Argentine 
School of Military Aviation. A parade of 
Halton apprentices took part in the cere- 
mony and the presentations were made by 
the Argentine Air Attaché, Comodoro 
Baldomero Llierena. The ceremony was 


watched by His Excellency the Argentine 
Ambassador, 
Candioti 


Sefor Alberto Maria 





R.A.F. Benson Honoured 


N November 13 the Freedom of the 

Borough of Wallingford, Berks, was 
presented to the neighbouring R.A.F. 
Station, Benson. Those attending the 
ceremony included the Under-Secretary 
of State for Air (Mr. C. I. Orr-Ewing, 
M.P.), the Air Member for Personnel (Air 
Marshal Sir John R. Whitley), the Air 
Officer Commanding-in-Chief, R.A.F. 
Transport Command (Air Marshal Sir 
Andrew McKee), the Lord Lieutenant of 
Berkshire (Mr. H. A. Benyon), the High 
Sheriff of Berkshire (the Hon. Edward 
Langton Iliffe), and the High Steward of 
Wallingford (Lord Glyn of Farnborough). 
The Mayor of Wallingford, Councillor W. 
Mason, presented the Scroll conveying the 
Freedom to the Officer Commanding, 
R.A.F. Benson, G/C. D. H. Lee, D.F.C. 


Best University Air Squadron 


tb University of London Air Squad- 

(W/C. N. Cameron, D.S.O., 
D.F.C.), based at R.A.F. Biggin Hill, has 
been adjudged the best of the 17 Univer- 
sity Air Squadrons in the United King- 
dom, and has won the 1957 Hack Trophy 
Competition. This is London’s first suc- 
cess with the trophy, which was presented 
in 1943 by W/C. E. J. Hack for annual 
award to Britain's best all-round Univer- 
sity Air Squadron. 

In this year’s competition, London ob- 
tained 752 marks. Birmingham came 
second with 701 marks and Durham third 
with 608 marks. A congratulatory letter 
has been received from the A.O.C-in-C. 
R.A.F. Home Command, Air Marshal Sir 
Douglas Macfadyen, the squadron’s first 
adjutant. 


Awards for Gallantry 


‘THE Queen has been graciously pleased 
to approve the following awards in re- 
cognition of gallantry:—Military Cross: 
Act. S/L. R. C. Snashall, R.A.F. Regt., 


Above fight, the 
Argentine Air At- 
taché, Comodoro Bal- 
domero Llerena, pre- 
sents the Argentine 
School of Military 
Aviation sword to 
P/O. J. H. Constable, 
of the 68th Entry, 
R.A.F. College, Cran- 
well, as recorded in a 
paragraph (“Halton 
Ceremony”) above. 


Left, a Vertol HUP 
and two Bell HTLs 
from H.M.C.S. “Lab- 
rador,” the Arctic 
patrol ship which has 
made four voyages to 
the far north under 
the white ensign, seen 
against a tremendous 
“cathedral” iceberg. 


for gallantry during operations in the 
Western Aden Protectorate in 1955 and 
1956 and more recently in the Dhala area 
(“His command of his squadron, often 
under enemy fire, has been exemplary”); 
Yuzbashi Abdullah Ali Audhali, Aden 
Protectorate Levies, for gallantry on 
January 27, 1957, when No. 9 Sqn., of 
which he was a metnber, was twice in- 
volved in fierce and potentially dangerous 
engagements with Yemini Army Units 
(“The success achieved was largely due to 
his actions and example”); Military Medal: 
Set. J. F. Molyneux, R.A.F. Regiment, for 
his “skill, tenacity and bravery” on January 
27, 1957, when No. 10 Armoured Car 


Squadron, under his command, was in- 
volved in an action with No. 9 Squadron 
against Yemini Army Forces. 





IN BRIEF 


REUNION of former members of the 

R.A.F. and Fleet Air Arm who served 
during the war at the U.S. Naval Air 
Station, Pensacola, will be held in London 
on November 26. Particulars can be 
obtained from Mr. L. V. Armstrong, 47 
Rutland Road, Wanstead, London, E.11 
(Tel. WANstead 7217). 


* . . 


To mark the forthcoming presentation 
of No. 65 oe Standard it is in- 
tended to — uce a squadron history. 
Readers willing to lend photographs, cut- 
tings, etc., or who can set down simply any 
interesting incidents they recall, are in- 
vited to contact the squadron adjutant of 
No. 65 Squadron, at Royal Air Force 
Duxford, Cambs. 


. . . 


No. 38 Squadron is now 25 years old 
and is anxious to revise, expand, and, if 
mag illustrate, its squadron history. 

/C. H. M. S. Green would be grateful 
if any relevant photographs or information 
could be forwarded to him at the follow- 
ing address: No. 38 Squadron, Royal Air 
Force, Luga, Malta, G.C. The greatest 
— care will be taken of any material 
ent to the squadron. 
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Double 
Mamba ASMD.8 


Development of Armstrong Siddeley’€ Double Turboprop 


engines built by Armstrong Siddeley Motors. The design 

of the Mamba followed on from such powerplants as the 
ASX and the Python, design of which was started in 1942, and 
development of the Double Mamba has always been closely 
integrated with that of the single engines which form its power 
secuons. The single Mamba was built to meet the same 1945 
specification for a 1,000 h.p. turboprop for trainers and light 
military aircraft that led Rolls-Royce to design the Dart. Early 
Mambas were installed in the Athena and Balliol, and it was a 
change in ministerial policy rather than any basic trouble with the 
Mamba that resulted in a Merlin-engined Balliol being adopted. 
There were development problems with the engine, of course, but 
these were all eventually overcome. Another aircraft powered 
by the Mamba, it may be recalled, was the Apollo built by the 
nearby firm of Armstrong Whitworth; Mamba powerplants were 
chosen instead of contemporary Darts, Merlins or Cyclones. 

This first Mamba was the ASM.1, rated at 1,010 s.h.p. and with 
307 Ib jet thrust. As early as 1948 this engine had carried out a 
500-hour test at about 980 s.h.p. It had ten compressor stages, 
two turbine stages and six combustion chambers. When originally 
conceived it also had a two main-bearing lay-out and a high- 
pressure fuel system, but to the former was added a third main 
bearing when differential expansion problems were encountered 
between the blading and casings, and an Armstrong Siddeley 
vaporizing fuel system with superior characteristics at altitude was 
soon adopted, and no high-pressure system has been used since. 

The next major design change came with the ASM.3. There 
were again ten compressor stages but the mass flow was raised from 
13.5 lb/sec to 17.5 Ib/sec by removing the two aftermost high 
pressure stages and adding two additional stages at the front of 
the engine. The inlet annulus was also increased. Thus, at an 


“Tee roots of the ASMD.8 extend back to the earliest turbine 


The Mamba family tree, covering nearly twelve years. Single 


ASM.1: 10a, 2T, 6 cc, 1,010 s.h.p ASM.1 
307 Ib As ultimately run 
had three bearings and 





early development stage, the rated power was raised to 1,270 s.h.p 

The genesis of the Double Mamba was an Operational Require- 
ment issued to aircraft manufacturers for a Naval carrier-borne 
anti-submarine and reconnaisance aircraft; discussions between 
Fairey and Blackburn, the Ministry of Supply and Armstrong 
Siddeley suggested that a form of double turbine engine would be 
suitable, since there was no single large piston engine that could 
meet the Operational Requirement as laid down. The require- 
ment was indeed of a very specialized nature. Naval aircraft of 
this type require a great deal of take-off power for a short take-off 
run with a high load, but the cruising speed requirements for 
extended patrols are small, and while piston engines have a good 
specific consumption at low loads the reverse is the case with a 
turbine powerp‘ant. A large single turbine would have shown 
rather poor comparative specifics even at take-off power, and at 50 
per cent of this power the consumption would have been consider- 
ably worse. Hence, a large turbine engine (the Clyde, Python or 
Proteus might have been considered) would not have been satis- 
factory and a conventional twin-turbine-engined layout using 
single Mambas would have been unsuitable for similar reasons 
Yet the eventual solution—to couple two single Mambas so that 
they drove co-axial propeller shafts but otherwise operated com- 
pletely independently—was a happy one, for it gave the Navy the 
turbine engine they wanted and solved the problem of single- 
engined flight in the cruise condition. 

An objection raised at this time that a failure of one power 
section might affect its neighbour has not been encountered in 
practice, and in many thousands of hours it has been fully demon- 
strated that the arrangement is an inherently safe one. Although. 
due to the additional gearing, a certain weight penalty resulted 
from this double lay-out, the engine plus fuel weight for the type 
of mission envisaged in the Requirement is better than the equiva- 


power sections have been used to develop double engines 





vaporizing combustion 
chambers. 
ASM.2: Not built ASM.2 ASM.3 
ASM.3: 10a, 27, 6 cc, 1,270 s.h.p 
384 Ib Redesigned com- 
pressor, increased mass ASM.D1 
flow, three main bearings 
Produced in small quantities 
ASM.4: As ASM.3 but with ann 
chamber. Never built. ASM.7: 
ASM.5: 10a, 37, ann vaporizing 
chamber, 1,400 s.h.p. De- 
velopment tool only for 


ASMD.3. > . 3T, enn, 1,950 s.h.p 


12a, ann, 24+2T (two free 
turbine stages), 2,430 s.h.p 
Based on ASM.6, but not 
built 


ASM.4 ASM.5 ASM.6 ASM.7 (P.160) ASM 8 


—»>ASMD.3 ASMD.7 (P.156) 


ASMD.4 >ASMD.8 


on 2x ASM.3. In service at ASMD.7: As ASMD.4, but with 
2,540 s.h.p. 925 Ib ASM.7 power sections 
ASMD.3: Reduction gear as ASMD.1 — at 4,400 s.h.p. but not 


ASM ! 
OO en aera Ut MSMD.B: As ASMD.4 but with ASM 
power sections. In produc 


2,800 s.h.p. 900 Ib 


ASM.6: 11a, 3T, ann, 1,650 s.h.p ASM.8: tia 





365 ib. As ASM.S but “zero- 
stage"’ compressor. Pro- 
duced for Seamew and as 
development tool for 
ASMD.4 


ASMD.1: 


Nimonic 100 turbine blades 
used as development tool 
for ASMD.8 


First Double Mamba. based 


ASMD.4: 


First engine with lowered 
thrust line and double- 
helical reduction gears 
Development only 


tion at 3,600s.h.p. 710 ib 

a—axial compressor stage 
T—turbine stages; cc—<con 
bustion chambers; onn—an 
nular combustion chambers 
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DOUBLE MAMBA ASMD38.. . 


lent figure for a piston-engined aircraft. 

After the issue of the O.R. two tenders were accepted; the 
Gannet from Fairey and the YB-5 from Blackburn. It has now, 
of course, passed into history that the Gannet was the aircraft 
chosen for the Royal Navy and the development of the Double 
Mamba engine has since been closely associated with this airframe. 

The Mamba 3 was chosen as the basis of the first Double Mamba 

-the ASMD.l1—and the independence of the two power sec- 
tions was made as complete as possible. The accessory gearbox, 
for example, can be driven through gears and freewheels from 
either engine. The starting systems too, are independent, although 
it is normal procedure to perform a cartridge start on one engine, 
to accelerate it, and start the other engine by unfeathering the 
propeller—either engine can be started from the other. 

Discussions between the M.o.S. and firms concerned and pre- 
liminary design work took place in early 1947, and in September 
1948 the first Double Mamba development engine completed a 
two-hour acceptance test. Remarkably few changes had to be 
made to the ASM.3 power sections. The reduction ratio in the 
compound epicyclic gearing, which was chosen to suit faster 
aircraft than the Gannet, was modified and the ratio between 
compressor speed and propeller shaft speed, affected by both reduc- 
tion and transfer gears, was changed from 0.0846 : 1 (Mamba 3) to 
0.0961 : 1 (Double Mamba 1). Another obvious change was to the 
method of mounting; the single engine was supported by a six 
point pick-up on the centre section, and in the two power sections 
of the double engine this casing was redesigned and a three point 
mounting was built into the gear casing from which the power 
sections are cantilevered. There are two airframe-mounting ball 
joints at the lower corners of the engine and a further one centrally 
above. For installation purposes it was obviously necessary to 
redesign the exhaust cones and the operational need to be able 
to use fuel of various densities (aviation kerosine, wide-cut gaso- 
line and diesel oil) resulted in the replacement of the swash- 
plate type of fuel pump by one of Dowty design, in which the 
governor would not have to be re-adjusted for each change of 
fuel used. 

Destined as the Double Mamba was for the uliar needs of 
carrier operations, some changes were also made to the engine- 
speed control system. Instant increases in power are needed in 
the event of wave-off, and similarly, it must be possible to decrease 
power very rapidly at the moment of touch-down. Rapidity of 
thrust response to throttle movement in turbine engines of this 
period was generally rather poor and in any variable speed engine 
the problems of jet pipe temperature limits and compressor surge 
have to be overcome. This led to the adoption of a constant 
speed engine with all r changes being made by attention to 
the fuel flow and propeller pitch. The small loss in cruise efficiency 
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Intake, combustion and cooling airflow paths are shown on this 


sectional diagram of the ASMD.8. Cooling air is indicated with dotted 
arrows. A diagonal section has been taken to show the true centre lines 
of the co-axial propeller shafts and port power section. 
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The overhung turbine and annular 
combustion chamber of the earlier 
ASMD.3. Profiled exhaust cone 
aerofoils appreciably raised the 
turbine efficiency of the ASMD.8. 
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2 Exhaust:cone fairing bolts 

3 Exhaust_cone aerofoils 

4 Exhaust cone bullet 

5S Turbine third stage rotor blades 
6 Turbine third stage stator blades 
7 Turbine second stage rotor biades 
8 Turbine second stage stator blades 
9 Turbine first stage rotor blades 
10 Turbine first stage stator blades 
11 Outer flame tube seal ring 
12 Turbine third stage rotor disc 
/ 13 Turbine second stage rotor disc 
14 Turbine first stage rotor disc 
1S Turbine locking nut 

/ ’ 16 Turbine clamping bolts 
/ 17 Rear bearing scroll oi! seals 
18 Rear roller bearing 
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29 Centre bearing vent pipe 

30 Centre section aerofoil strut 

31 High energy igniter 

32 Primer 

33 Combustion chamber outer casing 

34 Combustion chamber nose piece 

35 Mainshaft extension 

3% Centre section 

37 Centre roller bearing 

38 Mainshaft locknut 

39 Mainshaft coupling 

40 Fiow straightener biades 

41 Compressor inlet guide vanes 

42 Ninth stage air bleed to pressurise 
front bearing oil sea! 

43 Air bleed holes for pressurising front 
bearing oi! seal 

44 Blanking plate 




















j A 
» 
; i PROPELLER 19 Inner flame tube seal ring 45 Compressor stator casing 
CONTROLLER 20 Inner flame tube dilution ports 46 Reverse torque switch 
' UNIT 21 Outer flame tube dilution ports 47 Remote accessories drive 
> f 22 Support tube 48 Torquemeter cylinder 
\ ; ’ 23 Turbine mainshaft 49 Torquemeter lever 
: 24 Primary air tube $50 Torquemeter pump drive gear 
f — \ 25 Secondary air thimble $1 Internal bevel box casing 
/ 26 Burner pipe $2 Compressor front bearing 
- 27 Air tube support plate $3 Torsion shaft 
28 Rear bearing vent pipe $4 Front bearing labyrinth seal 
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55 Satellite gears 
: $6 Annular gear 
/ $7 Gear carrier unit 
- $8 Reverse torque bias spring 
59 Bevel gear drive 
60 Inclined drive shaft 
61 Oil feed to front main bearing 
te i 62 Epicyclic reduction gear assembly 
63 Finai drive gear (starboard unit) 
64 Idling gear (starboard unit) 
~ 65 Front propeller drive gear 
66 Remote accessories gearbox drive 
idler gear 
67 Remote accessories gearbox drive 
gear 
68 Final drive gear (port unit) 
69 Rear propeller drive gear 
| 70 Brake drum—front propeller 





71 Brake drum—rear propeller 

72 Brake shoe 

73 Brake operating cylinder 

74 Propeller lock (starboard unit) 

75 Propeller controller unit, bevel box 
drive gear 

76 Bevel box driven gear 

77 Filter for propeller controller unit 

78 Rear propeller oi! transfer seals 

79 Rear propeller shaft support 
bearings 

80 Oil seal, front cover 

81 Rear propeller shaft 

2 Inter-shaft bearing 

83 Front propeller shaft 

84 Rear propeller oi! tubes sieeve 

85 Front propeller oi] tubes assembly 
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which results from this arrangement was found to be relatively 
insignificant. (These problems were discussed at length in an 
article on Double Mamba Progress in Fiight, March 4, 1955). 

In this new engine Rotax twin-breech starting was used on the 
Mamba for the first time and Lockheed propeller brakes, required 
in carrier operation to prevent auto-rotation, were introduced into 
the gearbox main diaphragm. Some of these problems were 
also to be encountered with the Mamba 3s installed in the carrier- 
borne Sturgeon and the Breguet 960. Another refinement made 
on the Double Mamba was the introduction of propeller synchro- 
nizers to prevent stroboscopic shadows. 

Direct application of the single Mamba power sections to the 
double engine has made it possible throughout the development 
of the ASMD series to do performance development on single 
Mamba units and to do mechanical work on the double engine. 
The design power of 1,270 s.h.p. was achieved on a Mamba 3 
engine in 1950, and the efficiency of the double unit was such that 
twice this power was achieved on the Double Mamba 1. 

Development on double and single engines then proceeded side 
by side. Problems encountered were relatively few but, as with 
all engines in which progressively greater powers are achieved, 
various troubles were encountered and corrected as the design 
progressed. After the inlet guide vanes had been adjusted to give 
the optimum performance and mass flow, compressor fatigue 
failures associated with aerodynamic flutter were encountered, and 
this led to the adoption of steel blades for the first four and last two 
stages. As experience was accumulated, development progressed 
with the method of welding the outer flame tubes; the shape and 
spacing of the combustion chamber dilution ports was altered to 
obtain better turbine inlet temperature distribution and the com- 
bustion chamber vaporizing tubes—the “walking sticks”—were 
re-designed. This was part of general Armstrong Siddeley develop- 
ment. The radiused walking stick handles were changed to a type 
with the two right-angle bends, and lateral turbulence pins were 
introduced into the parallel section of the tubes. Other changes 
in the materials and design of the combustion chamber 
were made to accommodate the higher sulphur content permitted 
in the specification of JP4 wide-cut fuel. 

While development was continuing on the power sections of 
the engine, work was also being done to develop the reduction 
and transfer gear trains. Breakdowns had occurred on the high- 
speed portions of the epicyclic gearing, to the teeth of the sun 
and satellite wheels. This was found to be due to minute imperfec- 
tions in the geometry of the teeth as they came into mesh, resulting 
in impact instead of rolling loading. A change in the tooth profile 
improved matters, but problems affecting the satellite gear bear- 
ings were not entirely solved when the double engine came 
along. Due to high tooth parting loads and the configuration of the 
gear trains, the thrust and roller bearings are heavily loaded, and 
a good deal of development work was required to bring the gear- 
box to a high standard of reliability. 

The ASMD.1 passed its official 150-hour type test in early 
July 1955, and went into production in March 1952. Some 
19 150-hour tests were carried out at various modification stages 
until production ceased in December 1955. Large numbers of 
Double Mamba Is are now in service as the ASMD.1 Mark 100. 

Inevitably, as development of the Gannet progressed, the all-up 
weight of the aircraft increased and the engine manufacturers 
were asked to provide additional shaft horse-power from the 
Double Mamba. The logical way of doing this was to take more 
work out of the gas stream by introducing a three-stage turbine; 
a step which provided the engine manufacturers with the oppor- 
tunity to reduce individual stage loadings. The three-stage turbine 
engine, using ASM.5 power sections, was designated ASMD.3. 
The fuel flow was no greater than that of the D.1 but the shaft 
horse-power was increased and specific consumption was im- 
proved. No alteration was made to any part of the engine forward 
of the compressor, but with the additional turbine stage an annular 
combustion chamber—offering various structural and thermo- 
dynamic advantages—was introduced. This step gave the engine 
additional stretch, since for a given envelope size an annular com- 
bustion chamber offers higher power and greater heat release and 
preserves the operating parameter of C.H.U./cu ft/hr/atmosphere. 

Another change that was made to the engine at this stage was 
the introduction of a flood-feed oil-cooled lubrication system 
instead of a total loss, micro-pump system using air-blast cooling. 
As an oil cooler was in any case required in the reduction gear 
lubrication circuit, it was logical to increase the size of this unit 
slightly to cater for main bearing oil. 

The engine in this form went into production in January 1956, 
following the official type test in July 1955, at more than 2,740 
s.h.p. and 820 Ib thrust. The engine was certified at 2,800 s.h.p. 
and 900 Ib thrust, after allowances had been made for intake and 
jet pipe losses. There have been nine 150-hour development tests. 

Later in the life of the Gannet airframe, the installation of 
certain new equipment led to a request for the thrust line of the 





FLIGHT 


engine to be lowered in relation to the centre line of the power 
sections, so that the whole engine could be raised within the air- 
frame. Additional power was also sought. By this time the 
ASM.6 Mamba was already available in single form and the only 
remaining step was to develop an entirely new reduction and 
transfer gearbox and air-intake assembly. Although this was a 
major proposition, it was possible to make provision for handling 
more power than would be provided by two ASM.6s, and during 
re-design, the reduction fen. was stressed to handle 4,400 
s.h.p. (2 x 2,200 s.h.p.). riginally conceived as the ASMD.4, 
this engine had ASM.6s with eleven stage compressors as the 
power sections; the additional blading being a zero stage giving 
a mass flow increase from 2 x 17.5 Ib/sec to 2 x 21 Ib/sec. 

While this D.4 version was being developed, work continued 
on single engines—particularly with Nimonic 100 rotor blades— 
bringing the ASM series up to eight, and the power up to 
1,950 s.h.p. This power section was married to the strengthened 
reduction gearing and the double engine then designated ASMD.8. 

An alternative development that was studied by Armstrong 
Siddeley while work was beginning on the D.4 three years ago, 
was a project design for single and double Mamba 7s, rated at 
2,430 s.h.p. and 4,200 s.h.p. These represented a fairly major 
departure from the single and double Mamba series up to that 
date. They were to have had 12-stage compressors and four-stage 
turbines, the two last (power) stages of which were free; although 
there was undoubtedly considerable development potential in a 
basic re-work of this nature, it was realised that the single and 
double Mamba 8s would achieve nearly the same result in terms 
of immediate performance increase for less development effort 
and for a lower weight, and the project engines designated P.160 
and P.156 remained shelved. 

In general, the ASMD.8 follows the lay-out of its predecessors, 
except for a lowering of the thrust line which reduces the offset 
between the propeller centre line and the power section from 1 lin 
to six. As before, the power sections function independently. Both 
are self-contained, so that in the event of the failure of one power 
section, it is possible to remove it from the reduction gear assembly 
and substitute a sound unit. As a direct result of the design of the 
engine and the intended method of operation, the Double Mamba 
possesses what is probably a unique method of measuring engine 
life. This is, of course, normally expressed in hours run, but for 





Reduction and transfer gear train of the 
le Mambo 8. 


the typical single-engined operation of the Double Mamba in 
Naval service, each section is fitted with a life-recording 
revolution counter. ¢ hours of operation can be deduced from 
the fact that the engine operates at a constant r.p.m., and as a 
working basis one million revolutions represents one hour’s run- 
ning time. This enables the pilot to equal use of the port 
and starboard power sections of the double unit. 

Mechanical Design. The common reduction gear casing is in 
three sections; the front cover, an intermediate diaphragm, and 
an air duct unit into which are cast the intakes to the two power 
sections. The front cover, cast in D.T.D.748 light alloy, houses the 
co-axial propeller shafts and their bearings and the two low- 
pressure Rotax air starters, with the attendant gearing and engage- 
ment mechanism. The front cover and intermediate casing is 
extended upwards on the centre line of the engine to accommodate 
the two internal-expanding-shoe propeller brakes operating on the 
transfer gearing. These are operated by engine oil supplied from 
a spring-loaded hydraulic accumulator. Bolted to the rear face 
of the intermediate diaphragm is the main Hi-duty alloy casting 
air duct unit carrying three mounting feet. This main casing 
contains the idler gears and aircraft accessory drive gearbox, which 
by a system of freewheels, permits either power section to supply 
the full accessory load of 200 b.h. 


The gear train can be fi from the sketch on this page. 








dintclinitialti, 





vw 








y 
d 
a 
4 
7 
0 
a 














AO A i NR Nae eR mia ttt thon ly 


a ch: Nal tet Ath a eit tac 


22 November 1957 819 


Reduction takes place in two stages; the first in the epicyclic gear 
box and the second through the spur gears of the transfer train. 
Input from the power sections is via a compressor extension 
shaft splined into the rotor and carrying a double-helical sunwheel 
at its forward end. Meshing with the sunwheel are three double- 
helical satellite gears which carry on a common shaft smaller dia- 
meter straight-cut spur gears running in an internally-toothed 
ring restrained against rotation by the torquemeter mechanism. 
Essentially, this consists of arms on the ring gear which are 
attached to hydraulic pistons. As torque increases, a correspond- 
ing increase in hydraulic oil pressure at the pistons is transmitted 
to the torquemeter pressure indicator, where it is read-off as s.h.p. 
Rotation of the spur gears around the toothed rack rotates the 
split satellite carrier. This is a large steel forging carrying the 
roller bearings of the three satellite/spur gear combinations. The 
inside faces of the two sections are pocketed to accommodate the 
spur and satellite gears and a Hirth coupling is formed on the two 
abutting faces. The two halves are rigidly bolted together after the 
spur and satellite gears are inserted. The forward section of the 
carrier is extended to form a splined shaft which carries a large 
spur gear forming the pinion of the transfer gear train and an 
interposed idler transmits the drive into a further spur gear splined 
to the inner propeller shaft. The drive from the port power section 
is similar except that gear sizes in the transfer train have been 
chosen so that counter-rotation can be obtained by omitting the 
idler. The accessory drive is taken through spur gears of reduced 
width meshing with the propeller shaft gearing of the main drive. 
Output is via a Hardy Spicer joint and a suitable extension shaft. 
An internal drilling in the accessory drive gearbox casting 
carries a supply of pressure oil to each of the bearings in the 
accessory drive gear train and a “one-shot” lubricator maintains oil 
level in the housing by an injection at each engine start. Further 
drillings carry oil to each of the bearings in the reduction gearbox. 
Oil collects at the lowest point of the casing and is directed through 
a passage to the scavenge filter, scavenge pump, and via the 8in- 
diameter, 21-h.p. oil cooler. 

Each power section has its own annular air intake casing bolted 
to the rear face of the air duct unit gearbox casing. Aerofoil section 
webs carry the internal wall and a large boss supporting a front 
main bearing. Into a machined register in the rear face of this 
casing are fitted the carrier rings to which the inlet guide veins are 
slotted, and grub screws pressing axially into the stator casing 
prevent rotation. Through one of the hollow spokes in each air 
intake casting is taken a radial shaft driven by bevel gears from the 
compressor rotor extension shaft. A bevel drive on the ends of 
these shafts drives the oil and fuel pumps and life recorders. 

The parallel-sided stator casing, devoid of stiffening ribs, is a 
magnesium zirconium alloy casting. Flanges formed on each 
end allow the casing to be carried from the intake casting at its 
front end, and it is bolted to the centre section diffuser casing at 
the rear. Light alloy and stainless steel blades are dove-tailed to 
carrier rings slotted circumferentially into machined grooves in the 
stator case. The compressor rotor, carrying ten rotor discs, consists 
of a parallel-sided M.A.T.101 drum bolted at either end to steel 
extension shafts. The first compressor stage disc is carried on the 
forward extension shaft where it is tightened against its register 
by a ring nut. This first compressor disz of reduced bore and the 
next three discs mounted on the rotor drum are all of solid con- 
struction. The remaining discs are built up from two opposed 
conical halves. Apart from the tenth and eleventh stages thin wall 
discs are used, and these built-up discs are riveted on their cir- 
cumference to the tangs of the rotor blades. Machined into the hub 
of each disc are locating dogs and axial fit is machined-in. 

The first four stages of compressor blading were changed from 
light alloy to steel at an early stage in Mamba development. Stages 
five to nine are aluminium and the remaining blade stages are of 
stainless steel. The four rows of steel blades are tanged into 
the solid discs with longitudinal fir-tree attachments and are 
locked with pins. The remaining blades are integral, with the 
tangs riveted between the compressor discs. Between the platforms 
formed on the base of each blade rotating shrouds are fitted. 

Carried by the rear stub of the compressor drum is the inner 
member of a labyrinth seal. The mating static member fits into 
a register on the centre casing in line with the straightener blades. 

The entire end-thrust of the rotative assembly is carried by the 
front main bearing. This is a heavy-duty ball bearing with the 
centre race split into two halves to permit the use of the largest 
possible number and diameter of balls. The centre main bearing, 
carried by the light alloy centre section, is a sing'e-row_ parallel- 
roller bearing supporting journal loads only. Cast within the 
centre section are the diffuser passages, and th rear face of the 
casting carries a semi-cantilevered forged tubular centre-section 
extension. This casting terminates in a flange to which is bolted 
a cylindrical iron casting carrying the rear main bearing. 

Lubrication is by flood feed from a gear-type pressure pump, 
passed through filters to a distribution chamber, and from there 
by drillings or piping to the bearings, throttle delay servo box, 
anticipator unit and propeller controller. ‘ 

The shafting connecting the turbine and compressor assemblies 


























The ASMD.8 head-on; frontal area is modest for a 3,600 s.h.p. twin 
Blanking plates are fitted over the intokes. 


is in five sections: the compressor rear extension shaft, the turbine 
mainshaft, a tapered turbine front extension shaft and the turbine 
stub shaft. The latter, which is carried in the rear main bearing, 
is splined to the turbine extension shaft and locked with a ringnut. 
The turbine extension shaft is bolted in turn to the mainshaft tube 
which drives the compressor extension shaft through a gear-type 
coupling and spherical self-aligning bush. 

The annular vaporizing combustion chamber follows usual 
Armstrong Siddeley practice; it comprises an inner and outer 
gas-tight annular casing, inner and outer annular flame tubes and 
a flat circular support plate bearing the vaporizers. 

Provision for lighting-up is made by conventional high- 
energy igniters and Ki-gass primers pressurized by an electric fuel 
pump. The turbine outer casing is a parallel-sided thin-wall tube 
welded to flanges at either end and bolted at the rear to the com- 
bustion chamber outer casing and at the rear to the exhaust cone. 
The first-stage nozzle blades are bolted directly to carrier rings 
cantilevered from the combustion chamber flange, and the two 
stages of stators are carried between channel section rings, the 
rearmost of which is dogged to the casing flange to prevent rotation 
and to allow for differential expansion. Nozzle and stator blades 
have integral shrouds formed at their tips, and on to an internal 
flange on the stator shrouds is riveted a diaphragm plate which, 
forms the static part of the inter-stage labyrinth seal. 

The three discs of the turbine rotative assembly are located by 
Hirth couplings between the front disc and the flange of* the 
turbine stub shaft, the shaft and the second disc, and between the 
second and third discs. The first stage rotor blades (Nimonic 
100) are plain, but the blades on the second (Nimonic 100) and 
third (Nimonic 80A) stages have integral shrouds; all are secured 
to the discs with helical fir-tree serrations, and are locked by 
longitudinal strips. The discs are cooled by air tapped from the 
final compressor stage which, being at high pressure, can flow up 
the faces of the discs to join the main stream. Eleventh stage air 
is used also as a thrust equaliser to relieve bearing thrust loads. 

The exhaust cones are conventional, but the inner cone is sup- 
ported by stay bolts shrouded by aerofoil section struts and 
precision-cast collars and sleeves are welded to these bars and to 
the skin. Aerofoils are cambered to bring them into line with the 
jet efflux swirl—which allows an increase of pressure ratio. 

The Double Mamba ASMD.8 is rated in an unusual way. 
Instead of ratings for take-off, intermediate and maximum con- 
tinuous cruising power, only one rating is employed. Hence, the 
take-off power available is not twice the 1,950 s.h.p. of the Mamba 8 
but 2x 1,800 s.h.p. This is a nominal power that represents a 
higher continuous cruising power than would have been granted 
if 1,950 s.h.p. per side had been quoted as maximum. 

The Double Mamba 8 went into production early this month 
and will soon be officially type tested. The engine in this 
form probably represents the ultimate in a long line of Mamba 
engine development since, with the turbine already making use of 
advanced materials, a considerable mechanical re-design would 
be required to extend the stretch process any further. A double 
engine based on the power available from the ASM.1 would have 
given 1.960 s.h.p., whereas the present engine has the brochure 

wer of 3,600 s.h.p.—a which has been more than equalled 
in development. This engine is now being flight-tested from Bit- 
terswell in a standard Gannet 1, a rather -looking aeroplane, 
since the exhaust pipes of the raised engine are brought out below 
and in front of the leading edges. The Double Mamba could pos- 
sibly make an attractive power unit for installation within the wing 
of a civil aircraft. But this is largely a pipe dream; the most pro- 
fitable fruit of eleven years of Mamba and Double Mamba experi- 
ence, Armstrong Siddeley say, will be in the P.182 engine, the 
design of which in its final form, is now well advanced. 
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Static Testing by English Electric 


waned! 


FEW would challenge the contention that 
the P.1 intercepter for the R.A-F. is the 
subject of the largest aircraft-development 
programme in this country today. The 
English Electric Company hold prime 
responsibility for the complete P.1 weapon 
system and they are being assisted by 
Ferranti (who have been named as the prin- 
cipal supplier of the radar equipment) and 
many other firms, including Rolls-Royce 
and D.H. Propellers. The flight testing of 
the P.1 has been extensively reported, 
notably in our issues of April 26 and July 19. 
It is now permissible to publish photo- 
graphs of some of the static testing which 
has been—and still is—a major part of the 
overall effort. The two pictures above show 
static firing of a de Havilland Propellers 
Firestreak from the port pylon of a P.1B 
fuselage section which has been mounted 
on its side at R.A.F. Valley, Isle of Anglesey. 
Portions of the body, ventral tank and tail- 
plane are provided with blast detectors and 
temperature sensers. The picture on the 
left shows the third P.1A (structural-test) 
aircrait in its combined wing and fuselage 
loading rig and the illustration below 
depicts a P.1A undergoing vibration test- 
ing. Nearly all the ground testing of the 
P.1 is being undertaken by English Elec- 
tric’s aircraft research and development 
centre at Warton Aerodrome, Lancashire. 
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FOR EVERY 
TYPE OF AIRCRAFT 





Machmeter 





Typical of instruments for light fighter aircraft 
are those illustrated here, which are fitted in the 
Folland Gnat. The range of Kelvin Hughes flight, 
navigation and engine instruments covers the 
needs of these and every other type of aircraft. 
The information they provide is confidently 
trusted by airmen of many nations flying civil, 
military and experimental machines. 

Further particulars of these and other instruments 





Engine Speed Indicator 


are available on request. 
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KELVIN HUGHES 


HELPING THE WORLD TO FLY 


KELVIN & HUGHES (AVIATION) LIMITED 
WINCHESTER ROAD, BASINGSTOKE 


Sole Sales Concessionaires: 
SMITHS AIRCRAFT INSTRUMENTS LIMITED 
CRICKLEWOOD, LONDON, NW2, ENGLAND 
GLADSTONE 3333 TELEGRAMS: AIRSPEED, TELEX, LONDON 


Cockpit of the Folland Gnat TGA KHA 50 
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AND RUBBER 
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GOODYEAR wheels, brakes and tubeless tyres, fitted as standard 
equipment on the new Lockheed Constellation L.1649A will 
contribute to the overall safety of this aircraft now being supplied 
to T.W.A., Air France and Lufthansa. 


See the advantages of Goodyear Tri-Metallic Disc Brakes. 


* Few working parts plus long life of friction surfaces cut 
maintenance costs. 


* Compact assembly requires minimum space in wheel housing. 


* For a given energy capacity this brake shows advantageous 
weight saving. 


* Remarkable ability to meet emergency stops with negligible 
fall in torque. Withstands high operational temperatures. 


TUBELESS TYRES - WHEELS - BRAKES 


(GT. BRITAIN) LTD. AVIATION DIVISION WOLVERHAMPTON 
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A Blackburn-built Sopwith Baby. 


HISTORIC MILITARY 
AIRCRAFT No. 17 


PART III 


By J. M. BRUCE, M.A. 


The Sopwith Tabloid, Schneider and Baby 


HE Clerget-powered version of the Sopwith single-seat 
seaplane had first appeared in September 1915. The 
first to have the new engine was probably No. 8123, and 
most of the remainder of the batch 8118-8217 had the Clerget. 
As the war progressed, the Schneiders had acquired additional 
equipment and their performance began to suffer in consequence. 

As a palliative, the more powerful Clerget was therefore sub- 
stituted for the Monosoupape, and with its installation the frontal 
aspect of the aircraft altered. Gone were the bull-nose cowling 
and fore-and-aft mounting, for the Clerget was carried on an 
overhung mounting and had an open-fronted cowling. 

The modified aircraft became known as the Sopwith Baby, but 
the name Schneider persisted in use and was occasionally used to 
describe both Schneiders and Babies. Naturally, these loose 
designations have led to some confusion over the precise identity 
of the type concerned in various exploits. 

Armament varied considerably. Many Babies retained the 
centre-section mounting for the Lewis gun, on which the gun was 
inclined upwards at roughly 20 deg to fire over the propeller. This 
was reasonable enough against targets the size of Zeppelins, but 
the installation was useless ‘or combat. A fair number of Babies 
had a synchronized Lew’'s gun fixed on top of the fuselage and 
firing forward through the propeller arc, the standard position 
being central; but on No. 8151 the gun was mounted on the 
starboard upper longeron. On this aircraft the Lewis gun retained 
its jacket. No. 8160 had a Lewis gun mounted on its side but 
pointing upwards at 45 deg through the centre section: the gun 
butt was stayed to the port rear centre-section strut and the barrel 
apparently rested against the front spar of the centre section. Yet 
another machine (which had a four-bladed propeller) had twin 
Lewis guns wholly above the centre section, firing straight ahead 
above the propeller. 

The upward angle of several of these installations was, of 
course, occasioned by the Baby’s employment as an anti-airship 
aircraft. For similar duties, at least one Baby was experimentally 
fitted with Le Prieur rockets of the type developed by a French 
naval officer, Lt. Y. P. G. Le Prieur, specifically for use against 
lighter-than-air craft. The Baby in question had launching tubes 
for ten rockets, five on each pair of interplane struts, and their 
firing was quite a picturesque affair. Rockets did not become 
standard equipment for the Sopwith Baby, but a number of 
Sopwith Pups were fitted with rocket tubes; so also was the 
prototype Sopwith 2F.1 Camel, N.5, when it first appeared. 

The Baby was distributed in the same way as its predecessor, the 
Schneider, and was called upon to perform the same wide range of 
duties from coastal stations and various ships. The first official 
mention of Babies in action occurs in the account of the attempted 
raid on Hoyer, Schleswig-Holstein, where an enemy airship base 
was believed to be situated. Two Babies and three Short 184s 
were taken across the North Sea aboard H.M.S. Vindex, a former 
Isle of Man passenger steamer which had been converted into 
a seaplane carrier. All available ships of the Harwich force and 
the Battle Cruiser Fleet sailed in support of the little 2.900-ton 
carrier. When well inside the Vyl light vessel on March 25, 1916, 
Vindex got her seaplanes away at 5.30 a.m. The weather was bad 
and the raid uneuccessful; two of the Shorts and Baby No. 8152 

pilot, F/L. J. F. Hay) were lost, and the joint adventures of the 
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substantially to this history, and the author wishes gratefully to 
acknowledge their assistance. 


crews of one of the Shorts and the Baby are a story in themselves.* 

This action served to establish that the airship base was not at 
Hoyer, but a few miles inland at Tondern. A further attempt to 
bomb this target was made, but with the principal object of 
inducing the German High Sea Fleet to put to sea. is time, all 
the aircraft were Sopwith Babies, and soon after 3 a.m. on May 4, 
1916, Vindex and Engadine hoisted out eleven aircraft off the 
Island of Sylt. Four broke their propellers, three had engine 
failure, and one was overturned by the wash of the accompanying 
destroyers. Of the three which succeeded in taking off, one struck 
the wireless aerial of the destroyer Goshawk and crashed; the 
second developed engine trouble and had to return after only a 
short flight; the third, alone of the eleven, reached Tondern, 
where the target was found to be obscured by mist. The pilot 
dropped his two 65-lb bombs but saw no results. The raid was 
a complete failure. 

Although the Schneiders and Babies enjoyed the doubtful dis- 
tinction of figuring in some of the most spectacular débiacles of 
the war in the air, they nevertheless performed a great deal of 
unspectacular but valuable work on anti-submarine patrols and as 
escorts for the two-seat seaplanes. Increasing numbers of German 
seaplanes made the provision of escorts essential, and on June 24, 
1916, four Babies were transferred from H.M.S. Vindex to the 
seaplane station at Dunkerque for that specific purpose. A further 
nine were allocated in May 1917, but the Babies were superseded 
by Pups two months later, when the Seaplane Defence Flight was 
formed at St. Pol. 

Another activity in which the Baby gave way to the Pup was 
that of deck-flying. After H.M.S. Campania rejoined the Grand 
Fleet on April 12, 1916, much encouraging work had been done 
with her seaplanes. On May 29, five pilots made successful take- 
offs from the deck in Sopwith Baby seaplanes while Campania 
was steaming at about 20 kt; as before, wheeled dollies were placed 
under their floats. Next day her equipment consisted of three 
Babies, four Schneiders and three Short 184s, all of which she 
would have taken to the Battle of Jutland had she received her 
stationing and timing signal. But she did not receive it, and the 
only Babies at Jutland were the two aboard Engadine; they were 
not flown. 

Another Isle of Man steamer, the Manxman, had been com- 
missioned as a seaplane carrier in December 1916, with Short 184s 
aft for reconnaissance duties and Sopwith Baby seaplanes forward 
for anti-Zeppelin work. F/L. F. J. Rutland was convinced that 
the Pup was a better proposition than the Baby: in January 1917 
he made the first two take-offs from Manxman’s deck in a Baby, 
and demonstrated that a strong wind along the deck was essential 
to ensure that the aircraft became airborne. His argument was 
conceded, and the Babies on Manxman and Campania were 
replaced by Pups. 

As the Baby seaplanes found increasingly extensive use in home 


* See The War in the Air, Vol II, pages 388-389, 














A Sopwith-built Baby with experimental gun installation. 


Right, a Baby firing Le Prieur anti-airship rockets. 


The Sopwith Tabloid, Schneider and Baby... 


waters and the Mediterranean it became necessary to expand 
production. The Sopwith company was ee | committed with 
production of 14-Strutters, Pups, Triplanes and the development 
of the Camel; consequently all later contracts for Baby seaplanes 
were given to other contractors. 

The first manufacturer to receive a contract for Babies was the 
Blackburn Aeroplane and Motor Co., Ltd., of Leeds. Although 
the Blackburn-built machines were externally indistinguishable 
from those built by Sopwith, there may have been structural 
differences, perhaps accounting for the otherwise curious fact that 
an aircraft existed which was in effect a prototype Blackburn-built 
Baby. This was N.300, which apparently was to have been the 
first of a new Admiralty series of prototypes, parallel to the series 
which began at N.1 and N.500. Baby N.300 had a 110 hp. 
Clerget and, after completion of its trials, was sent to H.M.S. 
Campania as t of the carrier’s aircraft complement on 
February 10, 1917. It survived ‘until May 11, 1918, when it was 
written off, after fair wear and tear, at Scapa Flow. 

By the time N.300 joined Campania, other Blackburn-built 
Babies (still with the 110 7" Clerget) were in service, and had 
entered upon the strenuous duties which were the lot of the little 
Sopwith seaplanes, They were severely taxed by their war-load 
which, in addition to fuel and oil for 2} hours, included a Lewis 
gun and ammunition, two 65-lb or one 112-lb bomb, carrier 
pigeon, emergency rations and a sea anchor. 

An intelligent attempt to improve this state of affairs was made 
in a variant of the Sopwith Baby which was built by the Fairey 
Aviation Co., Ltd. On October 23, 1916, the Sopwith Baby No. 
8134 was sent to the Fairey works for repair, and the opportunity 
was taken to rebuild the aircraft to incorporate a number of 
modifications. Of these, the most significant was the Fairey 
Patent Camber Gear, which was a form of trailing-edge flap 
intended to increase lift. On the Fairey-built aircraft the entire 
trailing pee of each mainplane was hinged along the rear spar 
and could be progressively lowered by rotating a handwheel in the 
cockpit. A differential device ensured that the flaps could still be 
actuated as ailerons; thus lateral control was maintained and was 
reasonably effective down to the stall. The machine in this 
modified form was known as the Fairey Hamble Baby. 

The precise form of No. 8134 when rebuilt is not known, but 
the production Hamble Babies differed considerably in a ce 
from the machines built by Sopwith and Blackburn. plan- 
form of wings and tailplane were changed: the mainplanes, which 
were of increased span and reduced chord, had rounded tips, and 
the tailplane had a characteristic shape somewhat different from 
the roughly semi-circular outline of the Sopwith original. A new 
and angular fin, Fairey-designed main floats of new form, and an 
es tail float were fitted, and the engine cowling was of 
modified contours. The fuse appeared to be similar to that of 
the Sopwith Baby; it was made in two parts which were joined 
a short distance behind the cockpit. The engine of the prototype 
and early production machines was still the 110 h.p. Clerget. 

The Hamble Baby was tested by Sqn. Cdr. Maurice Wright, and 
the type went into production, both at the Fairey works and at 
the Bristol factory of Parnall and Sons. A stan Sopwith-built 
Baby (No. 8194) had been sent to the Parnall works in January 
1917, doubtless to allow the firm to acquaint themselves with the 
construction of the aircraft. In the event, the majority of Hamble 
Babies were built by the Parnall company, but their products 
differed slightly from the Fairey-built ble Babies. The 
Parnall-built machines retained the Sopwith-type fin and rudder, 
Sopwith main floats, and, apparently, the Sopwith-style engine 
cowling. It seems, however, that there were other differences, 
differences likely to add to the worries of the equipment officers 

of | time, for Admiralty Letter Air 12930 of August 15, 1917, 
stated : 

“Spares: In view of the difference in design of the Hamble Baby 





seaplanes constructed by Messrs. Fairey and Messrs. Parnall, stations 
demanding spare parts for these machines should quote the maker of the 
machines in each case.” 

Standardization had not, it seems, been attained by 1917. 

The remainder of the Admiralty letter is worth quoting in full, 
for it gives an interesting insight into the handling of the Hamble 
Baby and the use of the flaps. 

“Adjustable Wing Flaps: For normal flying, i.e., for getting off the 
water, climbing, turning and landing with full war load, i.e., two 65-lb 
bombs, guns, etc., the fa should have a depression of 1}in measured 
from the trailing edge of the centre section to the se edge of the flap. 

“Machines which have an angle of incidence of 5 deg on the main- 
planes for normal flying require the handle adjusting the flaps to be 
turned 33 times from the bottom, and those which have an angle of 
incidence of 24 deg will require 22 turns to obtain this depression. 

“This may vary slightly with different machines; extreme angles of 
depression or elevation are not advisable as the fore and aft and lateral 
control, when hard down, become very inefficient. 

“When the machine does not carry bombs the flaps should be retained 
in a normal position for getting off and landing. ; ' 

“Pilots flying these machines, until they have had considerable experi- 
ence, should be warned that large alterations to the flaps should only be 
made when well into the air and not before rising from the water.” 

From that document it appears that the angle of incidence 
could be either 5 deg or 2 deg 30 min: an official Air Board 
drawing of the Parnall-built Hamble Baby quotes only the latter 
value, however. It will also be noted that full depression of the 
flaps had an adverse effect upon both longitudinal and lateral 
control. The former is not surprising, but of the latter Oliver 
Stewart has recorded: “. . . the ailerons extended for the entire 
length of the wings. In consequence of this the controls were 
saat but they gave good results at low speeds right down to the 
stall.” 

Production Hamble Babies became available in the spring of 
1917, and the first Parnall-built machine, N.1190, underwent 
Official trials on May 10. This machine may have been used for 
experimental purposes, for an official document dated November 
14, 1917, contains a record of a special float or floats being fitted 
to (or at least designed for) N.1190. Each float was 13ft lin long 
and lft 1l4in in beam, weighed 122 lb and had a displacement of 
1,550 Ib. The experimental floats were built by S. E. Saunders, 
Ltd., but the outcome of the trials (if indeed - were conducted) 
is unknown. The size of these floats seems to indicate that it might 
have been intended to dispense with a tail float. 

In spite of all these improvements in the basic Sopwith design, 
the Service demands for better performance continued unabated; 
and it was therefore decided to install the 130 h.p. Clerget engine 
in the Baby seaplanes. At the time when that decision was reached, 
the Sopwith company had commitments which were heavier than 
ever, for the Camel was in large-scale production and several new 
designs were being developed. The re-design and modification of 
the Baby airframe were therefore left to the Blackburn and Fairey 
companies; presumably the latter firm advised Parnall as 


necessary. 
The first Blackburn-built Baby to have the 130 h.p. engine was 
N.1019, and all production machines from N.1410 onwards were 
so powered. For the batch N.1410-N.1449 the use of the 150 h.p. 
A.R.1 engine was contemplated, but there is no known record 
that such an installation was in fact made. The 130 h.p. Black- 
burn-built Baby was occasionally known as the Blackburn Baby. 
In the case of the Fairey Hamble Baby, the new engine was 
ap tly introduced on later production machines, and there are 
indications that the last ten of the batch N.1320-N.1339 had the 
130 h.p. Clerget. All subsequent Hamble Babies had the more 
mos il engine. The first Parnall-built Hamble Babies were 
tted with the 110 h.p. Clerget, but most of them had the 130 h.p. 
engine. [To be continued 


Errata: Two printing errors occurred in Part I of this article 
(November 8): the reference to “No. 60 Sopwith Scout” should have 
read “No. 6 ith Scout”; and the date at which Tabloid No. 1208 





was at Great Yarmouth should have read “mid-May 1915”, not 1914. 
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: Hydraulics on the 
| FOLLAND ‘GNAT’ 





| LOCKHEED are proud to be 

| associated with this brilliant 
aircraft, and to have been 
privileged to collaborate right 


from its inception 








THE FOLLOWING HYDRAULIC EQUIPMENT IS 
FITTED, BACKED BY THE VAST LOCKHEED EXPERIENCE 


LOCKHEED hydraulic pump , 
and all associated hydraulic 
equipment. 


POWERED flying controls. 


MAIN and nose wheel 
undercarriage retraction jacks. 


CA crs pry TTD 
<Nsse 


TRADE MARK 7. 


































‘ 


| eQREMOST IN HIGH-PRECISION HYDRAULICS — 
| fOREMOST 


‘ AUTOMOTIVE PRODUCTS COMPANY LTD.. LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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WESTON Prccae Teansmilors 


ON THE ARMSTRONG SIDDELEY ‘DOUBLE MAMBA’ 















The Weston Model S122 Pressure Transmitter is 
designed to operate in conjunction with a ratiometer 
type indicator, such as the Weston Model S63, 

Model $127 or Model S149, to indicate a range of 
fuel, oil, air and other pressures 

On the Double Mamba Mark 112 engine two 

Form | Transmitters are fitted to indicate oil pressures 
and two Form 4 Transmitters are used with associated 


Weston indicators calibrated in shaft horse-power. 






Modei S122 Form 
Medium Pressure Transmitter 
Available with A. V. Mountin 


as shown or for direct mounting 


Model S122 Form 4 

High Pressure Transmitter 
Supplied with or without 

4. V. Mount 


SANGAMO WESTON LIMITED ENFIELD -: MIDDLESEX 


Telephone : Enfield 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield 


Scottish Factory : Port Glasgow, Renfrewshire. Port Glasgow 4115! 





Branches: London, CHAncery 4971 Glasgow, Central 6208 Manchester, Central 7904 Newcastie-on-Tyne, Newcastie 26867 Leeds, Leeds 308667 Liverpool, Central 0230 
Welverhampton, Wolverhampton 2/912 Nottingham, Nottingham 4240} Bristol, Bristol 2178! Southampton, Seton 23328 Brighton, Brighton 28497 
sw/59 





Standard designs 
200’ 0” to 30’ 0” spans 


STEEL ECONOMY 
SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS * OFFICES, ETC. 
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i TE any ‘HMOCHND ans MUTE 















We supply and erect in any part 
of the world. 








aad nll ah Eb SSL ENS: 


GENERAL TiLity STEEL BUILDINGS ino HANGARS 








FOR WIRE. Erection masts 30ft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 





HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 Tel: SLOANE 5258 © Cobies: Unitstruct, Sowest 














































= . ~ - — 
The Editor of “Flight” is not necessarily in agreement with the 
views expressed by correspondents in these columns; the names 


and addresses of the writers, not for publication in detail, must 
in all cases accompany letters. 


Air/Sea Rescue Searches 
ANY readers must have been distressed to note the ease with 


which a pilot who decides to bale out of his aircraft around 
the coasts of Britain can seemingly vanish completely. Although 
I am not in session of any facts other than those published by 


the national Press, I think it worthy of comment that a U.S.A.F. 
lieutenant and an unnamed pilot from the Hunter O.C.U. at 
Chivenor should—within a week of each other—both be lost to 
the sea after leaving their aircraft only a few miles from the 
English shore. I had thought that the Sarah miniature radio trans- 
mitter and other devices had removed for all time the tragedy and 
anguish of a search being abandoned. 


London, W.C.2. W. MILLER. 


Early Catalogues 


“LJISTORIAN,” who has dug up Humber’s 1910 catalogue, may 

care to call in here one day and look at “The First Aviation 
Catalogue” (so called) issued by The Aeroplane Supply Co. of 
110 Piccadilly. This is dated November 1, 1909, and has some 
sixty pages. 


London, W.1. F. H. Smitn, 


Librarian, the Royal Aeronautical Society. 


ITH reference to the letter from “Historian” in your issue 

dated November 8, this company possess a sales catalogue of 
the same vintage, namely 1910. The first aircraft built by Mr. 
Robert Blackburn is listed at a price of £700, as shown in the 
accompanying illustration from the catalogue. The other aircraft, 
which was named the “slow type,” sold for £550 and it had been 
intended to fly it at the Blackpool Meeting of 1910. Unfortunately, 
the 35 h.p. Isaacson Radial engine was not ready in time. 

In addition, the catalogue lists Blackburn propellers from 5ft 
diameter (£8 15s) to 10ft diameter (£17 12s) and adds the footnote 
that propellers of large diameter were available at the rate of 
£1 15s per foot. Other items listed include an “automatic control 
for stability” which cost £6 and a “triple steering column,” which 
operated the elevator, rudder and warped the wings, for £10. 

At the back of the book there are price-lists for hangars, wheels, 
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The Blackburn catalogue illustration referred to by Mr. M. G. K. Byrne. 

Accompanying text included the statement that “The centre of gravity 

is very low, thereby making the aeroplane very stable at high speeds. 
Speed is given as 60 m.p.h. 


ball bearings, radiators, tanks, wire strainers, fabric, etc. The price 
of steel tubing, lin diameter, 20-gauge, was 5d per foot, and alu- 
minium sheet in the same gauge was Is 7d per Ib. Wire strainers 
Sin long were 18s 6d a dozen and a 24in diameter wheel cost £2 15s. 
Brough, E. Yorks. M. G. K. Byrne, 
Publicity Manager, Blackburn and General Aircraft, Ltd. 


Pinecastle Postscript 


CNhearing Air Chief Marshal Sir Harry Broadhurst, A.O.C-in-C., 
Bomber Command, defend the R.A.F. for placing 27th and 
44th in a field of 45 in the Joint USAF-RAE. bombing com- 
petition (“The Vulcans could operate higher than any United 
States bomber. This was a handicap in the competitions, he added, 
because the crews had to bomb from 30,000ft, much lower than 
they were used to."—The Times, November 9, 1957): — 


Our bombing is better; it always has been, 

We’ve done it for years and the USAF is green. 

We’ve bombed through the clouds and the flak and the night 
And we’ve done it without any super-bombsight. 

We've done it from high and we’ve done it from far, 

We've done it by fix on the flickering North star. 

But down at Pinecastle we lost all our bets. 

The closer the target, the harder it gets. 


The USAF dropped bombs from a mere thirty-thou., 

While the Vulcans are working at twice that height now. 
And we flew just as fast with our jets in thick wings 

As the USAF thin-wing jobs with external things. 

When results were announced we were staggered to find 
We had placed next to last; but don’t take it unkind. 
Just say with us loudly, so no one forgets: 

The closer the target, the harder it gets. 


Geneva. D. A. A. 


“The Fighting Fifth” 


Tet in replying to Ernest Smithers’ mild and courteous 
reproof (Flight, November 8) your contributor, John Yoxall, 
had not the grace to admit his error in aponcoens the traditional 
sobriquet of an old regiment to a newer formation may be deplored; 
but that he should have seen fit to be sarcastically libellous at that 
regiment’s expense will give the gravest offence to decent members 
of all Services and not only to the officers and other ranks, past and 
present, of Her Majesty’s Fifth Regiment of Foot. And it is to 
be hoped that an unqualified apology will be made without delay. 

London, S.W.1. MoOonrAKER. 

{Our contributor gives his assurance that it was never his intention 
to be either sarcastic or libellous. Flight takes this occasion to salute two 
splendid military formations, both which have won glory under the 
sobriquet “The Fighting Fifth.”—Ed.] 


“TEST FLIGHT 263” 


WITH the above title, a new film made by the British Petroleum 
Company, Ltd., was shown for the first time in last 
week. The peg on which the action and narrative are hung is a 
routine test flight of a Fairey F.D.2 from R.A.E. Bedford, during 
which control behaviour is to be investigated at speeds between 
Mach 1.8 and 2.0 (sic). The main content of the film concerns 
itself with the initial and background effort involved in the design 
and operation of a modern, high-performance aircraft. 

Near the start of the film, the commentary triggers a keen 
anticipation for an exceptional level of imaginative film writing: 
“The pundits prattle and mathematicians, grumbling gently, curl 
up their digits and pass on. . . . The world shrinks. Man and 
machine are alone; and we stand in head-bowed, humble attitude 
at his audacity. . . .” The promise is not quite realized, however, 
in spite of ‘he general high quality and one distinctly Milk- 
Woodish sequence of hyphenated adjectives as we “listen to the 
heart-beat on the stethoscope of science.” 7 end of the film 
we have slipped from the style of Dylan Thomas to that of a 
Daily Express leader-writer, as the commentator addresses the 
F.D.2 pilot; “Our heritage is in hands. Guard it well, and 
hand it on to your son for his safe keeping”—whatever that may 
mean, ; 

The photography, which includes visits to the Bedford 
wind-tunnels, N.G.T.E. Pyestock, various aircraft and engine 
manufacturers and the R.A.F. Institute of Aviation Medicine at 
Farnborough, is careful and of a high standard. The film as a 
whole is undoubtedly a striking presentation—and would be even 





better without the stricent, stirring-note-striking background 
music, which we seem to have heard so many times before. In 
spite of its music, Test Flight 263 is well worth seeing. It was 
written and directed by vid H. Villiers, and produced by 
Ronald H. Riley, and it runs for 38 minutes. ey vee 





FORTHCOMING EVENTS 


Nov. 26. R.Ae.S.: Section Lecture: “Some Aspects of Refrigeration 
in Supersonic Aircraft,” by E. J. Gabbay, A.F.R.Ae.S. 

Nov. 27. British Institution of Radio Engineers: A.G.M. 

Nov. 27. Kronfeld Club: Talk by Wally Wallington. 

Nov. 27. R.Ae.S.: Graduates and Students Section: ty ga 1 
Sty we a Sepergonte Speeds,” by W/C. R. P. Beamont, 

Nov. 29. R.Ae.S.: Graduates and Students Section: Annuol Dance. 

Dec. 3. R.Ae.S.: Section Lecture: “Scme Techniques of Engine 
Testi under Simulated Ici Conditions,” by O. R. 
Ballard. A.F.R.Ae.S., and P. J. Sao. 

Dec. 4, Kronfeid Club: Film Show. 

Dec. 6. Helicopter Association: “The Digit Computer as 
ya Flight Simulator,” by J. M. Harrison, A.F.R.Ae.S. 

Dec. 10. R.Ae.S.: es and Students Section: Film Show. 


R.Ae.S. Branch Lectures (to Dec. 5) :— 

Nov. 27, Hotfield, “Experiences of an Airline Pilot,” by Capt. O. P. 
Jones. Nov. 28, Bristol, Junior Members’ Paper C tition; Halton, 
Film Show. Dec. 3, be Down, *’The Weapon System Concept,” by 
H Davies. Dec 4. Bristol. “Automation.”” by J. Sargrove; Leicester, 
"The Economic Basis for the Design of a Freight Aircraft,” by A. H. 
Stratford. Dec. 5, Cambridge “Development of the P.1,"" by F. W. Page. 
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Microcell triple-unit 
airliner seating, re- 
ferred to in a news- 
item at the top of 
Col. 2; the nearest 
seat is shown in the 
fully reclining posi- 
tion. The type is 
known as the T-34 in 
conformity with air- 
line practice, whereby 
T stands for tourist 
and 34 indicates the 
seat pitch in inches. 





New Temperature-resistant Steel 

A®N important new steel for high-frictional-temperature applica- 
tions in aircraft and missiles—and for appropriate industrial 

uses—is announced by Firth-Vickers Stainless Steels, Ltd., of 

Sheffield. Known as F.V. 520, it is noteworthy in that it is the 

only type of austenitic stainless steel which can be hardened by 

low-temperature heat treatment. 

Principal characteristics of the new material include high tensile 
strength and fatigue resistance; “stainless” properties equivalent 
to those of 18/8 steels; resistance to stress corrosion cracking; high 
resistance to notched impact loads at sub-zero temperatures; weld- 
ability; thermal expansion equivalent to that of mild steel; and, 
last but not least, a 500 deg C ceiling temperature for service. 

It is stated that test samples immersed in sodium chloride for 
a year were practically unaffected, and that other laboratory tests 
have shown F.V. 520 to be “superior to all other types of stainless 
steel.” Unlike the majority of stainless steels capable of being 
heat-treated to a relatively high tensile-strength, F.V. 520 can be 
readily welded without pre-heating. No elaborate precautions are 
needed to avoid cracks and there is no tendency to peak hardening 
in the heat-affected zones. Maximum hardness adjacent to welds 
is of the order of 320 Brinell. No heat treatment after welding is 
needed, although a post-weld treatment at 550 deg C may be 
considered desirable for purposes of stress relief. 

F.V. 520 was developed by Mr. John Morley, chief metallurgist 
of Firth-Vickers. 

Other news from Firth-Vickers is of the completion of two 
new documentary films dealing with the company’s work. One, 
The Manipulation of Corrosion and Heat-resisting Steels, is of an 
essentially practical nature for the guidance of users; the other, 
Where “Staybrite” Steels are Made, is of a more general nature, 
depicting a tour of all departments of the company’s main works. 
Both films, which are 16 mm Kodachrome with sound commentary, 
may be hired free of charge by responsible persons on application 
to Firth-Vickers Stainless Steels, Ltd., Staybrite Works, Sheffield, 9. 


**Aeroweb’’ Honeycomb 


TH honeycomb material produced by Aero Research, Ltd., 
Duxford, Cambs, is in future to be marketed under the regis- 
tered trade name Aeroweb. Acroweb metal honeycomb core is 
used in conjunction with Redux adhesive in film form for—among 
other applications—sandwich panels for aircraft. It is suitable for 
flat surfaces of constant or tapering thickness as well as for shapes 
involving single or double curvature. Aeroweb honeycomb is sup- 
plied in thicknesses up to 9in, in cell sizes of jin, }in and jin 
inscribed circle, and in various foil thicknesses. 
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High-density Seating 

NEW type of airliner high-density seating, known as t! 

Microcell T-34, has been devised by the aircraft division « 
Microcell, Ltd., 56 Kingsway, London, W.C.2. The pitch is 34in 
and the triple seat unit weighs a total of 75 Ib. Each back i 
separately adjustable for reclining; tip-up seats and intermediate 
tip-up arm-rests are fitted; and on the seat-backs there are mea! 
trays of the hinged variety, while provision is also made for th 
plug-in type of tray. 


Neoprene in the U.K. 


N accordance with a decision to manufacture neoprene in the 

United Kingdom, modifications have been made in existing 
distribution arrangements. The Du Pont Co. (United Kingdom), 
Ltd., with offices at 5 Charles II Street, London, $.W.1, has been 
formed to manufacture and sell neoprene in the United Kingdom 
and European markets. This company is a wholly owned sub 
sidiary of E. I. Du Pont de Nemours and Co. Inc. With effect 
from January 1 next, sales of neoprene will be made in the name 
of Du Pont Co. (United Kingdom), Ltd., and Durham Raw 
Materials, Ltd., will act as sales agents. From the same date the 
latter company will surrender the agency and Du Pont Company 
United Kingdom), Ltd., will assume full control of all neoprene 
sales. 


IN BRIEF 


Helicopter Sales, Ltd., formerly at Hunton Bridge, King's 
Langley, Herts, have changed their address to 14 Woodlands 
Parade, High Street, Watford (tel. Watford 2089 and 2998). 

* . * 

Black and Decker, Ltd., announce the appointment of Mr 
Douglas Brown as marketing manager. During the war Mr. Brown 
served in Bomber Command, attaining the rank of squadron 
leader, and was awarded the D.F.C. as a navigator in the Path- 
finder Force. 

* * * 

Decca Type 424 airfield control radar has been installed by 
Rolls-Royce, Ltd., at their flight test airfield at Hucknall. Used 
for precision talk-down and local-area surveillance, the equipment 
ensures that test-flying programmes are interrupted as little as 
possible by adverse weather conditions. 

7. . . 


Mr. Charles Purley, chairman of Lec Refrigeration, Ltd., left 
London on November 9 for the U.S.A. and Canada. His three- 
week tour will include a visit to the air-conditioning and refrigera- 
tion exhibition being held in Chicago, and he is accompanied by 
Mr. R. H. Wall, head of the company’s work-study department. 

* 


. + 


Mr. Miles Beevor has joined the Board of Rubery, Owen and 
Co., Ltd., the parent firm of the Owen Organization, at the 
invitation of the chairman, Mr. A. G. B. Owen. Mr. Beevor, who 
served in the R.A.F.V.R. from 1941-43, became managing director 
of the Brush Group in October 1952 and was subsequently deputy 
chairman of the Group until its merger with Hawker Siddeley in 
June this year. 

* * * 


The analytical department of Short Brothers and Harland, Ltd., 
Belfast, is now offering to industry a computing service. Using 
a battery of four Short general-purpose analogue computers and 
a newly installed English Electric Deuce digital computer, the 
department will make the service generally available on a fixed 
rental basis. In addition to the computers, the department— 
which is headed by Mr. J. J. Foody—makes use of Hollerith 
recording and data-handling equipment. 

= * . 


Four boom-type vehicles recently delivered to the South African 
Air Force for fuelling Sabres are of the diesel-engined Leyland 
Hippo six-wheel type, modified to British M.o.S. specifications. 
Zwicky pumping and filtration equipment is incorporated and the 
tanks—built by Duncan, Andrew Engineers (Pry), Ltd., of 
Johannesburg—are of 2,500 gal capacity each. It is stated that 
with both pumps in use, one of these vehicles is able to put 700 gal 
of kerosine into the tanks of two Sabres in less than five minutes. 


Developed in conjunction with Alltools, Ltd., by Mr. F. S. Saunders, 
of the B.O.A.C. Engineering Group, this capillary-type jet thrustmeter 
is one of the first designed for airborne use actually to measure the load 
at the engine trunnions. Two are flying in an M.o.S. research machine. 
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The finest air 


reconnaissance 





camera available 


today MY 
for details please write to: WILLIAMSON 


MANUFACTURING COMPANY LTD. 
Photographic Engineers 


Litchfield Gardens, Willesden Green, London, N.W.10. wunene 
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/ A grand camera 


for a grand 


| little aircraft— 


the FOLLAND GNAT 


is fitted with Vinten Cine-aircratt combat 
| cameras (G.90) as supplied to the R.A.F. 

and the Indian and Finnish Governments 

for high quality photographs of air-to-air 
\ and air-to-ground targets. 


W. VINTEN LTD. North Circular Road, 
CINEMATOGRAPH EXPORT LTD. N.W.2. GLA 6373. 





if it doesn’t-¢¢ cant be 


if it doesn’t bear the name 
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1 ROBINSON & CO. (GILLINGHAM) LTD.. LONDON CHAMBERS, GILLINGHAM KENT. TELEFHOME S29 
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AND GEARS FOR AIRCRAFT K & ENGINES 


S:E-OPPERMAN LTD 


STIRLING CORNER (A! Route). BOREHAM WOOD 
HERTS. ENGLAND Aalelal ELSTREE 202! 















ee a Sere oe 


























A i a lh tt Na eS 










VEMBER 1957 FLIGHT 43 


| Fpseie EIGHT, High Temperature Insulation Blanket, either cloth or 
‘ metal covered, for all types of industrial and aeronautical turbines. 
These blankets will prevent heat transfer from hot surfaces and keep 
the temperature of surrounding structural members below critical 
limits. Being tailor-made, accurate fitting to components is ensured. 
Chey are readily assembled and dismantled, and easy to clean. 

Insulation Blankets of varying thickness can be produced to suit the 
temperature drop required. 

: REFRASIL thermo blankets were used on the Armstrong 
Siddeley Mamba Mark 112. 

Refrasil is entirely British made and of 98 > silica content, and is 
produced in the form of batt, tape, cloth, sleeving, cord, bulk fibre 
and yarn. 

Full details on request 






THE BRITISH REFRASIL COMPANY LIMITED 


Stillington, Co. Durham, England + Telephone: Stillington 351 a 
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MACREADY’S 


Are Proud to be Associated with the 
Production of the Folland Gnat 


Folland Aircraft Ltd drew on Britain’s Largest Stock 
of Bright Steel for the Gnat Tooling Programme 
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We are Suppliers of Bright Steels, Hot Rolled Carbon and Alloy Steels, 
and Tool Steels to the Aircraft, Automobile, and Engineering Industries. Our 
Stocks are in excess of 5,000 tons available for immediate delivery from our 


London Warebouse. 
MACREADY’S METAL COMPANY LIMITED 


LE ROAD, LONDON, N.1 
», LON 


togroph by permi “ . » ¢ NER, PENTONVIL 
ae USASP EAD COR : A DON, TELEX ~- Telex No. 2-2788 


me ™ Aaveplane °° Telephone: TERminus 7060 (20 lines) - Telegrams: USASPE ° 
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for INCREASED DESIGN SCOPE, USE 


OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 


CORROSION, STRIPPING & MOST OTHER 
THREAD TROUBLES 


HELI-COIL . HELI-NUT 


SCREW THREAD INSERTS | HIGH ENDURANCE NUTS 


nan alaeal 






HELI-CONL 


SCREW THREAD ENGINEERING BY 
ARMSTRONG PATENTS CO. LTD., EASTGATE, BEVERLEY, YORKSHIRE 
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FLEXIBLE FUEL TANKS 


for the 


FOLLAND ‘GNAT”’ 


SUPPLIED BY 


Fireproof Tanks Ltd., 
The Airport, 
Portsmouth, 
England. 
Phone : Portsmouth 70836-7-8 





Specialists in manufacture of flexible fuel tanks. 
Materials compatible with modern fuels. 


Extensive design, research and development 


facilities. 














Eastern Aero Electrical Services Lid. 


Are proud to associate themselves with 
FOLLAND AIRCRAFT LTD. 

in the production of the 

GNAT fighter. 


We supply electrical equipment 


for this aircraft. 





Eastern Aero Electrical Services Lid. 


PRIORY STREET, COLCHESTER, ESSEX. 
Telephone: Colchester 6173. PBX 


Telegrams: EASTAULEC. 


SPECIALISTS IN THE SUPPLY AND REPAIR OF AIRCRAFT 
ELECTRICAL EQUIPMENT. 


















SAFER... 
with 


SIEBE, GORMAN 


AIRCRAFT SAFETY BELT TYPE IV 

This Quick-Release belt is one of many 
Siebe, Gorman products for greater safety 
everywhere. Fixing and adjustment are 
completed in one operation, and a definite 
lift of the lever gives instant release. Belts 
of this type—approved by the Air Regis- 
tration Board—have been supplied to the 
Leading Airlines. 

AIRCRAFT OXYGEN EQUIPMENT 


Established 1819. 


SIEBE GORMAN & COL 


DAVIS ROAD - CHESSINGTON - SURREY 
Telegrams: Siebe, Chessington. 
Telephone: Elmbridge 5900 


EBSGA.1 
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This new Pressure Operated Switch has 
been designed to cover ranges from 50- 
5,000 per The 
Pressure Unit including the Diaphragm is 


pounds square inch. 
constructed of stainless steel enabling the 
Switch to be used on all aircraft fuels, 
hydraulic fluids and pneumatic systems, 
including High Test Peroxide and Nitric 
Acid. 
Switch and has a three pin plug connection 


The Switch incorporates a Micro 


enabling the customer to select either 


“make,” “break” or “change over” con- 


tacts. 















Vibration: To Des. 1. and G.100 

Temp. Range :—54° C to 132° C. 
Survival—70° C to 150° C. 

Contact Rating: 5 amp. 250 volts A.C., 30 
volts D.C., 2.5 amps D.C. 

Pressure Range: In ranges between 50 to 
5,000 P.S.I. (3.5 to 350 KG/Cm2). 

Pressure Connection: 4” B.S.P. Female. 

Electrical Connection: Plessey Plug Mk 
IV, CZ/48993. 

Mounting Arrangement: 4 holes .199 in. dia. 
1.625 in. centres. 

Overload Working: 7,500 P.S.1. (525 KG/Cm2). 

Proof Pressure: 10,000 P.S.I. (700 KG/Cm2) 

Weight: 10 oz. 

Dimensions: Overall Height 3.452”. 

Overall Diameter 2.750”. 
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NOTE: For high temp. range, alternative elec- 
trical connections are required 

For further information on this and all Pressure 
Switch requirements, please write or telephone 


THERMAL CONTROL CO. LTD. 


MARINE WORKS, SACKVILLE ROAD, HOVE, SUSSEX 


Telephone: HOVE 35929/34081 











A-1-D & A-R-B 
_ APPROVED STOCKISTS 


OF LONDON 


WwW. WILSON 
& SONS 
(LONDON) 
LTD. 


Registered Office 
and Works 
114 NIGHTINGALE 
ROAD 
LONDON N.22 
Telephone 


BOWes Park 8431/6 






{Aluminium & Alloys: 
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Kiveton Park 


Steel & Wire Works 
Limited 


Kiveton Park, 
near Sheffield 


Tele. : Kiveton 252 
Telegrams : Brightalloy, Phone, Kiveton Park 


Manufacturers of 


High Grade Steels 


for the 


Aircraft, Automobile and General Engineering 
Trades 





Specialities : 
Bright drawn and centreless ground alloy and carbon 
steel bars, ¢”-1" rounds, squares, hexagons, flats and 
special sections. 


Hardened and tempered, annealed or normalised 
Carbon and Alloy cold forging wire suitable for a 
tensile range of 45/85 tons per sq. inch 
Sizes $°- +4" round. 

A.1.D. Approved since 1928, No. 823910/28 
STOCKISTS AND DISTRIBUTORS OF AIRCRAFT STEELS 


Messrs. J. PENNY & SON: OLDBURY: BIRMINGHAM 

















“Consult the Specialist” 


Who has been entrusted with the manu- 

facture of various components used on 

Armstrong Siddeley Motors Limited ‘‘Double 
Mamba” 


FREEMAN 


AND 


PROCTOR 


eo ie oe te ae 


Consulting Engineers for all Welding Work 


KING EDWARD ROAD, NUNEATON, 
WARWICKSHIRE 


TELEPHONE: NUNEATON 2032 





Fabrications in all metals. Light Alloys, Magnesium, 
Magnesium Alloys, Staini ess Steels, Nimonic 
Alloys, etc. 


Specialising in components where first class 
welding results are required. 


Aluminium Brazing. 
Development, Prototype and Production Sheet 
Metal Workers. 


A.I.D. & A.R.B. APPROVED 
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DENIS FERRANTI METERS LTD. 


Developed and Produced the 


ROCKET FIRING DISTRIBUTOR 
for the Gnat 


The unit has facilities for ripple or salvo firing 
of up to 9 pairs of rockets 


Other products include: 
Standard Armament and Electrical equipment 
supplied for Military and Civil Aircraft. 


DENIS FERRANTI METERS LTD. 


RESEARCH & DEVELOPMENT DIVISION 
LLANGEFNI, ANGLESEY 
Tel.: Liangefni 2152. Grams.: Deferranti 
Specialists in :— 
Electrical, Electronic & Electro Magnetic equipment 
for air and ground use. 


MAIN FACTORY & HEAD OFFICE 
BANGOR, N. WALES 


Tel.: Bangor 3232 
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BRISTOL 
BRITANNIA 


DE HAVILLAND 
COMET 


VICKERS 
VISCOUNT 





rae FOLLAND 


GNAT 


LIGHT JET FIGHTER 


LUMAX BULBS 


THE MOST RELIABLE OF ALL 
CEAG LIMITED - BARNSLEY - YORKSHIRE 
Phone Barnsley 2208/9 
London Office: 92 Victoria Street, $.W.1. Phone ViCtoria 2125/6 
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L and 
AIRCRAFT ENGINEER 


DAY —Classified advertisement 
reach Head Office by 





PRESS 

“Copy should 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 


5/- per line, minimum 10/- 


Contracts, Patents, Legal and Official Notices, Public Announcements 


average line contains 6-7 words 


Special rates for Auctions, 
Public Appointments, Tenders 6/- per 


line, minimum 12/- Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset 
House, Stamford Street, London, 8.E.1 

Postal Orders and che jues sent in payment for advertisements should be made payable to Iliffe & Sons Ltd 
and crossed & Co . 

Trade Advertisers who use these columns regularly are allowed a discount of 5%, for 13, 10% for 26 and 15% for 
y= consecutive insertion orders. Full particulars will be sent on application 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
udvertisement charge Replies should be addressed to “‘Box 0000, c/o Flight,”’ Dorset House, Stamford Street 
London, 8.E.1 

The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 








INOPERATIVE 





: R8SD 


Skilled hands are soon out of action when 
dermatitis strikes. But dermatitis can be 
avoided—simply—by using Rozalex. For 
over 25 years Rozalex have specialised in 
barrier creams for industry. They have 
found the answer to most industrial skin 
irritants. Their full technical resources 
and experience are at your disposal on 
request to Rozalex Limited, 10 Norfolk 
Street, Manchester 2. 
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BARRIER CREAMS 








DERBY AVIATION LTD. 


Aircratt and Engine Overhaul 
Sales 


Service — Tuition 
Scheduled and Charter Operators 
DERBY AIRPORT 


Telephone: ET WALL 323 





OVERSEAS AIR SURVEY OPERATORS! 


Ideally suited for high-altitude 
photographic work, 







we are able to offer a 
MOSQUITO 35 


with fewer chan 12 hours since new on 
engines, airframe and propellers, whilst 
for work at lower heights, an 
ANSON 1 
is available for early delivery. 
















Other types in stock include several 
Auster Autocrats, Miles Hawk Trainers, 
Miles Gemini 1a, Miles Gemini 3a and 
healthy supplies of Gipsy and Cirrus 
engines to match. 
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ERONDON OFFICE : Telephone - ABBEY 2345 
78, BUCKINGHAM GATE, $.W.! 








AIRCRAFT FOR SALE 





W. S. SHACKLETON, LTD. 
Europe's Leading Aircraft Brokers 
offer some end-of-season bargains. 
MILES HAWK MAJOR G-ADWT 


IRFRAME 2,090 hours, Gipsy Major I engine $20 
hours since complete overhaul. Full dual con- 
trol, VFR instruments, 33 gallons fuel capacity 
C. of A. expired 23.8.57. Now based at Old Warden 
Aerodrome. £300 


PROCTOR V G-AHBA 


IRFRAME 1,123 hours, Gipsy Queen II engine 
437 hours since complete overhaul. Full dual 
control, blind flying instruments, STR.9X 10-channel 
VHF radio. C. of A. to July 25, 1958. Available for 
immediate sale, with or without radio. Offers required 


AUSTER AIGLET TRAINER G-AMTC 


AIRFRAME 3,459 hours, Gipsy Major I engine 317 
hours since complete overhaul. Full dual control, 
blind flying panel, navigation lights and landing lamp, 
wind-driven generator, Ekco 2-channel V.H.F. radio, 
new engine side cowlings Available for delivery 
shortly with 12 months C. of A. £1,785 


MILES MESSENGER G-AJYZ 


ELIEVED to be the last Messenger to be built 
Airframe 238 hours since new in 1951, Cirrus 
Major III engine 240 hours since new. Solo controls, 
blind flying instruments, starter, Jaru oleo legs 
C. of A. valid to July 24, 1958. Avaliable immediately 
ex-Fair Oaks. £1,745 
S. SHACKLETON, LTD., 175 Piccadilly, Lon- 
e don, W.1 
CABLE: “Shackhud, London.”” Phone: HYDe Park 
2448-9 [0704 





TRAVELAIR, LTD. 
ive Aircraft 


For C cial Private E 
NSON MK. |. 3,640 hours since new. 200 since 
check 5. Cheetah Nine engines, 202, 389 hours 
since new. Murphy 36-channel V.H.F. Bendix, 
A.D.F. range, fan marker. C. of A. March 1958 
£1,200. 
APIDE 2,800 hours since new. Gipsy Queen 3, 
251/361 hours since new 12 months C. of A 
Plessey mult. V.H.F. Bendix A.D.F. fan marker, 2 
enerators. £2.700 
OVE. 8,542 hours since new. Gipsy Queen 70/4 
324/118 hours. STR. 9X, V.H.F. MR. 80B, V.H.F 
AD 7092. B/C 1033 C.B.A. Eight seats. £16,500 
IPSY-ENGINED Miles emini 3B, 212/574 
hours. Full C. of A. Blind flying panel, starter, 
navigation lights, 36 channel V.H.F., Bendix A.D.F 
£3,850 
H.P. terms gladly arranged 
contact 
TRAVELAIR, LTD. 
115 Oxford Street, London, W.1. GER. 3382. [0610 





Further details please 


R. K. DUNDAS, LTD. 
are commissioned to sell a fleet of De Havilland 
HERON SERIES I 


ANUFACTURED in 1953. Airline maintained 

at the knock-down price of £20,000 each 
ENGINE hours since new range from 2,000 to 3,000, 
and since overhaul, nil to 1,000. Airframe hours 
3,000 to 3,800 since new, and nil to 1,000 since over- 
haul. These are 14-seaters with full airlined radio 
Tt steel bottom boom modification has not been 
carried out, but mod. kits are available with the 
aircraft, and estimated cost of izcorporation is £750 
Five have current C. of A. with not more than one 
month to run, but local maintenance and C. of A. 
standard is considered high, and a British Ferry 

C. of A. could be anticipated without trouble. 
EVERAL aircraft are under negotiation, and there- 

fore we recommend speedy considerations. 
REASON for sale, re-equipping with larger aircraft 


resorting in this very low price of £20,000 each. 
K. DUNDAS, t ames's Street, 
1 





LTD., 59 St. 
London, $.W.1. Tel.: HYDe P; 3717. Cables: 
“Dundas Aero,” Piccy, don. [0559 


DCOL 


(Regd Trade Bart) 


SOLDERING EQUIPMENT 


AS IN THE CASE OF THE 
RENOWNED ADCOLA SOLDERING 
INSTRUMENT ELEMENTS, THE SOLDER 
POT IS MANUFACTURED FOR ALL 
VOLTAGES 






SOLDER FOT PATENTS 
(as illustrated) APPLIED 
LIST No. 111 
EG 
DESIGNS 
876864 


876865 


SOLE PROPRIETORS and MANUFACTURERS 
Head Office, Sales and Services 
ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, LONDON, 5S.W44. 
Tel: MACAULEY 3101 and MACAULEY 4272 
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CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 

















THE 
AVIATION TRADERS 
LIMITED 


CIVIL PRENTICE 
AIRCRAFT 


Now available with Transport Cat- 
egory Certificate of Airworthiness. 
The aircraft has been modified to 
1951 British Civil Airworthiness Re- 
quirements, with regard 
passenger 


to fire 


protection, safety and 


flight safety. 


BRIEF SPECIFICATION 


All Metal Monoplane Single engine: Gipsy 
Queen 30-2 
Fuel Capacity: 40 Imp. gallons 


Fuel Consumption: |!.4 gph. at | 10 
5 


knots, 2,100 r.p.m.-24 Ib. boost 
Duration: 3 hr. 30 mins 
Span: 46 ft 
Length: 3! ft. 6} in 
Height: |0 ft 
All Up Weight: 4,350 Ib 
The latest stall warning device is fitted. 
Flying Controls: Duplicated 


Seating: | pilot and 3-4 passengers, or 2 
pilots and 2-3 pasengers 


Full Instrumentation and full night flying 
equipment 


Redio: TR 1920, 4-channel V.H-F 
(Ample power and space available for 
any type of radio station.) 


Electrics: 24 volt 


Paint Scheme: Exterior 
flash 
Interior Furnishing: Canopy silver, sides 
of cabin grey vynide/red piping, uphol- 
stery red vynide/grey piping 


Silver with red 


Price: £1,825, with 400-hour engine, ex 
works. Southend Airport, fuel tanks 
dry, and includes engine, propeller and 
cockpit covers and control locks 





Full specification and quotation available 
on request to 


SALES DEPT. 


AVIATION TRADERS LTD. 


21 WIGMORE STREET 
LONDON, W.1 


Tel.: MUSeum 7791. 
Cables: AVIATRADE LONDON. 
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AIRCRAFT FOR SALE 





SEABEE AMPHIBIAN AIRCRAFT 
valid Norwegian C. of A. 


Total hours since new 2387:30 
Total hours engine since new 1948:50 
Total hours engine since overhaul: 277:55 


JOACHIM GRIEG & CO., 
P.O. Box 234/37—Bergen, Norway. 


Telex.: 2007. 
(7308 





Telegrams: Griegsale Tel.: 18140 


VENDAIR OF CROYDON AIRPORT 


OFFER 


EECHCRAFT BONANZA B/35 with 11 months 
C. of A., V.H.P. and radio compass. Price £5,000 
Ex-Croydon. Vendair, Croydon 5777 [0603 


Rou ASONS for Tiger Moths. CROydon 5151 
[0130 


H. DOVE, Queen 70/4 engines. Available imme- 

® diately Channel Airways, Southend Airport, 
Essex {0031 
IPER AIRCRAFT Tri-Pacers— Apaches—Super- 
Cubs The sole agents for Great Britain and 
Ireland are Irish Air Charter Limited, 62 Merrion 
Square, Dublin. Tel. 63297 [0200 
£560 or offer, Proctor Mark IV. Four seats. VHF 
~ new Three-year C. of A. £425, Proctor 


Mark III. Four seater Three-year C. of A. Box 
No. 2935 [7318 
Panel—Plessey 6 Channel. 


MESSENGER B.F 
Cc. of A. till July, 1960. Airframe 560 hours. 
Engine 32 hours Not a better Messenger about 
Nearest offer £2,000 
IGER MOTH. Engine 500 hours—1,000 hours to 
go. Stripped and resprayed. C. of A. completed 
this week Nearest offer £460 
/O Kirby Cadet Mark II (Tutor) Gliders in good 
condition, with one new trailer. A chance to get 
£1,600 of equipment for £350 
SAXONS, Crown Wharf, South Side Docks, Port 
Talbot (7208 
H. DOVE. First-class airline condition. Just 
completed C. of A. overhaul. Zero hour engines 
and split barrel propellers. Eight passenger seats, 
interior newly upholstered. All airframe units zero 
hours. New de Havilland exchange wings with latest 
version fatigue modifications fitted. Available imme- 
Soy. pee £15,000. For complete specification 
apply est African Airways, 32 New Bond Street, 
London, W.1 (7319 








MARSHALL 


AIRPORT WORKS CAMBRIDGE 
TOP GRADE 


AIRCRAFT 
INSPECTORS 


required 
Airframe and Electrical 
Must be experienced on Multi-Jet and 
Turbo-Prop Aircraft 


Suitable applicants will be offered 
STAFF RATES AND CONDITIONS, 
including Contributory Superannuation. 
Write, call or ‘phone for interview:- 


Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER. 
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AVIAK HI 





$ Length Sheep- 
skin Lined Flying 


or Motoring Coat 
No. 902 











Awarm and comfort- 
able gaberdine coat, 
body lined through- 
out soft sheepskin. 
Deep luxurious 
beaver-lamb collar. 
Waterproof inter- 
lined throughout. 


- 
Sizes 34 to 44 chests : Price: £7.7.0 


length 34° OE Ae te ot ee 
Terms to Flying Clubs Trade Supplied 
Send 44. in stamps for illustrated catalogue 





(Dept. F.) 124 Great Port- 
land Street, London, W.1 


Tel. Museum 4314. Groms 
Aviokit, Wesdo, London 








UNIVERSAL FLYING 
SERVICES LIMITED 


A.R.B. APPROVED FOR 
C. of A. Overhauls 


Repairs 
Contract Maintenance 
ALSO 
FLYING TUITION 
M.C.A. APPROVED COURSES 
AIRCRAFT HANGARAGE 


FAIROAKS AERODROME 


CHOBHAM (wokiNnG) SURREY 
Tel: CHOBHAM 375 














AIRCRAFT & ENGINE PARTS 


DOUGLAS 
LOCKHEED 
PRATT & WHITNEY 
WRIGHT 
LYCOMING 
U.S. RUBBER 


GOODYEAR 
ELECTRONIC PARTS 


@ IMMEDIATE ATTENTION 
@ PROMPT SERVICE 
@ FULL SATISFACTION 


ATLANTIC AVIATION 


CORPORATION 
Cable Address 
Atlantic Teterboro 


Teterboro Airport 
Teterboro, N.J., U.S.A. 


























G. F. WALKER & SON 


OFFER 
2,700 Gross 5, x 10 Aluminium Alloy 
Wood Screws at 376 per 50 Gross. 
Also 250 Gross 1! x 10 similar Wood 
Screws at 576 per Gross. 
60 JUNE AVENUE, LEICESTER 
Telephone 423698 


AIRCRAFT SPRING WASHERS 


To B.S. 
SPECIFICATION 


S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
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AIRCRAFT WANTED 





P ATE executive and commercial aircraft re 
ed immediately Travelair, Ltd., 115 Oxford 
Ss London, W.1. GER. 3382 [0612 





AIRCRAFT ACCESSORIES AND ENGINES 





R LASONS for all Tiger Moth and Gipsy engine 
pares. CROydon 5151 (0132 
R' LASONS are specialists in the overhaul of all 
Gipsy engines. CROydon 5151. [0133 


A! 2FRAME spares for Dakotas, Harvard, Piper Cub, 
Fairchild “Argus,”’ Beechcraft D.17S, Mosquito, 
Spitfire, Firefly. Engine spares for Pratt & Whitney, 
Armstrong Siddeley, Lycoming, etc. Accessories and 

instruments for all types of aircraft. 
|. WALTER, Gatwick Airport, Horley, Surrey 
fae Tel.: Horley 142C and 1510 (Ext. 105/6). Cables: 
Cubeng, London [0268 
G'Ps* MAJOR Mark I Engines for sale. Nil hours 
J since complete overhaul. Apply Mitchell Aircraft, 
Ltd., The Airport, Portsmouth. Tel. 717641 [0351 
PHILLIPS & WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for de 
Havilland Gipsy Major and Queen series, also Arm- 
strong Siddeley Cheetah IX, X, XV spares. Stock 
lists available. 61 Queen's Gardens, London, W.2 
Tel.: Ambassador 8651, 2764. Cables: Gyrair, London 
[0466 





AIRCRAFT ACCESSORIES AND ENGINES 
WANTED 





WANTED for export, surplus stocks AGS. com- 
ponents, ‘Pip’ release pins, etc. Also U.S.A 
spares and components. Box No. 2206 [0260 





AIR PHOTOGRAPHY 





MORSE Film Developing Units and Film Dryers; 
Continuous Film Printers; Argon and Mason 
Contact Printers; Water Supply Kits; Glazing 
Machines; F.24 Spiral and Spool Developing Outfits; 
K.17; F.52; F.49; and F.24 Cameras, Mounts, Lenses, 
Magazines, Controls, Vacuum Pumps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 
Cameras, Projectors and Spares. Also large quantity 
of Acrial Film (all sizes). A. W. Young, 47 Milden- 
hall Road, London, E.5. Tel.: AMHerst 6521. [0290 





AIR SERVICING 





EPAIRS and C. of A. overhaul for all types of air- 


=“ craft. Brooklands Aviation, Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton el: 
Moulton 3251 [0307 





AIRCRAFT FERRYING 





Foe the delivery and ferrying of aircraft contact 
~ Overseas Air Transport, Ltd., 22 Broad Street, 
St. Helier, Jersey, Channel Islands. [0740 





CLUBS 





s' RREY Fiyi Club, Croydon Airport, M.C.A. 
spproved for Private Pilots’ Licences. Link trainer 
instruction available. Open seven days a week 
Creydon 9126. [0292 
H RTS AND ESSEX AERO CLUB, Stapleford 
™ Tawney Aerodrome. M.C.A. approved private 
puot’s licence course. Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles centre of London. 
Central Line Underground to Theydon Bois, bus 250 
toclub. Open every day. Tel.: Stapleford 210. [0230 





z CONTACT LENSES 


M DERN CONTACT LENSES CENTRE 7(D.1), 
*"* Endsleigh Court, W.C.1. Deferred Terms 
et sent. (0342 





F 





FOR SALE AND WANTED 





\ R9X Transmitter/Receivers. A.R.B. released. 
: stock. Staravia, Blackbushe Airport, a 





PACKING AND SHIPPING 


t AND J. PARK, LTD., 143/9 Fenchurch St, 
©. Tel.: Mansion House 3083. Official packers 
ippers to the aircraft industry. [0012 





VICKERS-ARMSTRONGS 
(AIRCRAFT) LIMITED 


Hurn Depot 
nr. Bournemouth, Hants 


have vacancies for 


ELECTRICAL 
INSTALLATION 
DRAUGHTSMEN 


Applications to: Employment 
Manager at the above address 
quoting date of advertisement 
and prefix letter (L). 














MARSHALL 


AIRPORT WORKS CAMBRIDGE 
REQUIRED FOR “ON SITE” 


SKILLED AERO 
ELECTRICIANS 


For Installation and Testing Electrical 
Systems in Civil and Service Aircraft 
Generous Allowances 
Good Average Earnings 
Write, call or phone 


Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 











* 


MINISTRY APPROVED COURSES FOR 


. 
4> 


A 


fel detads from ye eves Lé& coves Officer & 


London School of Air Navigation Ltd 


* 

















R.A.F. OFFICERS 
UNI 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.17. "PHONE 1855 














LINK TRAINERS 





TYPE D.4 Link Trainer for sale. Box No. 2914 
{7312 





PUBLIC APPOINTMENTS 





SENIOR Scientific Officers: Scientific Officers. The 

Civil Service Commissioners invite applications for 
pensionable appointments covering a wide range of 
scientific research and development in most of the 
major fields of fundamental and applied science. In 
Biological subjects the number of vacancies is small: 
individual vacancies exist in the Natural History 
Museum for candidates who have special knowledge 
of, or who are interested in, taxonomic entomology, 


alacontology 
PE ROYAL NAVAL SCIENTIFIC SERVICE 
require a Scientific Officer (male) for the National 
Institute of Oceanography to work on oceanic 
Cephalopoda; and a vacancy for a Metallurgist 
Scientific Officer) has arisen in the Royal Mint. 
*‘ANDIDATES must have obtained a university 
degree with first or second class honours in an 
appropriate scientific subject (including engineering) or 
in Mathematics, or an equivalent qualification, or be 
otherwise qualified by high professional attainments 
Candidates for Senior Scientific Officer posts must in 
addition have had at least three years’ post-graduate 
or other approved experience 
GE Limits: Senior Scientific Officers, between 26 
and 31, but specially suitable candidates under 
26 may be admitted; for Scientific Officers, between 
21 and 28 during 1957 (up to 31 for permanent mem- 
bers of the Experimental Officer class). Salary (Lon- 
don) Senior Scientific Officers: Minimum, £1,190 
(women £1,098). Men’s scale maximum, £1,410 
Scientific Officers: Minimum, £635. Men's scale 
maximum, £1,110. Women’s pay above £635 slightly 
lower but being raised to reach equality with men’s in 
1961. Somewhat lower rates in the provinces. 
5-day week, generally. 
FURTHER articulars from Civil Service Com- 
mission, Scientific Branch, 30 Old Burlington 
Street. London, W.1, quoting No. $.53/57 for Senior 
Scientific Officers and $.52/57 for Scientific Officers 
NTERVIEW Boards will sit at intervals, as required 
Zarly application is advised [7307 





TUITION 





LIN* Training to I/R standards 

ps TRUMENT Flying 

(COMMERCIAL Pilot Licences 

VERY aircraft fitted with radio 

Nicest Flying 

(CHIPMUNK aircraft available 

EVERY facility at reasonable rates from 
OUTHEND-ON-SEA 


Municipal Air Centre and Flying School, Muni- 
cipal Airport, Southend-on-Sea, Rochford 56204 10482 
v 





AIR SERVICE TRAINING 
The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licence in categories “A” and “C. 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant 


AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. Tel.: Hamble 3001/9. 
[0970 





CIVIL PILOT/NAVIGATOR LICENCES 


AVIGATION, LTD., provides full-time or postal 
tuition, or a combination of either of these methods 
to suit individual requirements, for the above licences. 
Classroom instruction can be provided for A.R.B. 
General, certain Specific Types and Performance 
Schedule examinations. Link Training Dept. at 
MONarch 1364. 

For full details apply to the Principal, 


AVIGATION, LIMITED, 


30, Central Chambers, Ealing B/way, London, W.5. 
Tel.: Baling 8949. (0248 





ING Elstree 3070 for Link Train Ab inito or 
refresher courses to Instrument ting and air- 
line standards; also all forms of flying tuition. Only 
12 miles from Marble Arch. (7282 
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nal TUITION 
"Aree ee Ati BLACKBURN AIRCRAFT 
mR Se fp N SENIOR DESIGN DRAUGHTSMEN 


Telephone: Croydon 9308 {0730 


A SUCCESSFUL career for your son 


BRONAUTICAL, technical and practical training 
for all branches of aeronautical enginecring 
Diploma course leads to executive appointments in 
civil aviation design and development, draughtsman 
ship, maintenance, etc. Extended courses to prepare 
for A.P.R.Ae.S. and A.M.1.Mech.E. examinations 


Write for prospectus to Engineer in Charge, College 
of Aeronautical Enginecring, Chelsea, London, $.W.3 
FPLAxman 0021 (0019 


REE! Brochure giving details of courses in all 
branches Acro Engineering covering A.F.R.Ac.S., 
M.C.A. exams, etc Also courses for all other 
branches of engineering. Write: E.M.I. Institutes, 
Dept. F26, London, W.4. (Associated with H.M.V.) 
[0964 
F.R.Aec.S., A.R.B. Certs, A.M.1I.Mech.E., etc, 
* on “no pass, no fee” terms. Over 95 per cent 
successes. For details of exams, and courses in all 
branches of Acronautical work, Navigation, Mechani- 
cal Engineering, etc.. write for 144- ¢ handbook 
free L.E.T (Dept. 702), 29 right’s Lane, 
London, W.1 [0707 
EARN to fly, £30; Instructors’ Licences and Instru- 
ment flying. for £3 10s. per hour. Night flying 
£5 per hour Residence 6 guineas weekly pproved 
M.C.A. Private Pilot's Licence course. Specialized 
course for Commercial Pilot's Licence Wiltshire 
School of Flying, Ltd... Thruxton Aerodrome 
(Andover Junction | hour 15 minutes from Waterloo), 
Hants. [0253 





SITUATIONS VACANT 





ADIO Engineer required for London Airport 

Candidates must be familiar with radio equip- 
ments installed on modern American airliners, prefer- 
ably on Super Constellation aircraft. Salary according 
to qualifications. Apply immediately to Station Engi- 
neer, Pakistan International Airlines, 45 Piccadilly. 
London, W.1 (7313 








AND STRESSMEN 


We have a number of excellent openings for experienced aircraft 
Draughtsmen and Stressmen for work on an advanced high-speed jet 
aircraft or in the development of freighter and transport aircraft. 


Applicants must have supervisory ability and be capable of accepting 
responsibility. 


If you are looking for a position with a future in an expanding and 
progressive Company please write, giving a brief resumé of your 
experience, and qualifications, to the:— 

Technical Staff Manager, 

BLACKBURN & GENERAL AIRCRAFT LTD., 

Brough, E. Yorks. 


when we shall be pleased to invite you over to view our activities and 
discuss the opportunities we have to offer. 














DESIGN 


of Lytham St. Annes 


Marconi House, 
336/337, Strand, 
London, W.C.2 


quoting reference F1710F. 





ENGLISH ELECTRIC THE ENGLISH ELECTRIC 
CIVIL AIRCRAFT 


Civil Aircraft Designers and Engineers are with four or more years experience in any aspect of 
invited to apply for vacancies in the Project 


nd Acton. 
Office of the Aircraft Division. Applicants reins 
should have several years’ experience on this The Division is a strong, well-balanced team; a fact 
type of work and must be able to adopt on which has been amply demonstrated by the established 
imaginative approach to the problems en- suaeees of the Conteren, ane oer ee 
ee reports on the P.1 in the Technical and National Press. 
countered in the initial design of such aircraft. Additional recruitment of experienced men for the 


The Division is located at Warton Aero- 
drome, close to the pleasant residential area 


Applications should be addressed to: team is now being established. 


The Chief Project Engineer, 
c/o Department C.P.S., 





COMPANY LIMITED 


AIRCRAFT DIVISION 
DESIGNER DRAUGHTSMEN 


aircraft design are invited to apply for posts at Warton 


drawing offices is now required to help our extensive 
long-term commitments. 


The work available now, and for the future, is on 
advanced military aircraft, and a civil aircraft research 


Excellent new drawing offices are being built at Warton 
and will be occupied shortly. 


Apply, giving full details, to the 


Chief Personnel Officer, 
c/o Department C.P.S., 
Marconi House, 336/7, Strand, London, W.C.2, 
quoting reference F 1799F. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS WANTED 





GHANA PUBLIC SERVICES COMMISSION 


APPLICATIONS are invited for the following 
vacancy in the Ghana Public Service: 
TRAnIns Officer (Air Traffic Services), Civil 
Aviation Department, to plan and compile initial, 
progressive and refresher ceurses of training in Air 
lraffic and associated services, and prepare junior staff 
for entry in Primary Air Traffic Control Courses 
overseas. Candidates must have at least six years’ 
experience as qualified practising Air Traffic Control 
Officers; ratings in ae ¢, approach and area con- 
trol; and experience as Instructors in Air Traffic 
Control subjects. Salary in range £1,380-£1,730. 
Point of entry according to age and experience. 
APPOINTMENT on contract for one to two tours 
each of 18-24 months duration with possible 
extension. Gratuity at rate of £8 6s. 8d.-£12 10s. Od. 
for each completed month of residential service pay- 
able on completion of contract. Outfit allowance £30- 
£60 on first appointment. Free first-class passages for 
officer, wife and up to 3 children under 18 years, and 
in addition an education allowance for children when 
not resident in Ghana of £100 a child for up to 3 
children under 18 years. Generous home leave on full 
pay. Income tax at low local rates. Preservation of 
superannuation or pension rights, where applicable, 
can be arranged. _ 
FoR further particulars and application form write, 
Stating age, qualifications experience, to The 
Director of Recruitment, Ghana High Commissioner’s 
Office, 13 Belgrave Square, London, S.W.1. (7314 





AIRCRAFT Engineer, with A. and C. or more, cover- 
ing types up to Ansons, for private company at 
Liverpool. Box No. 2834 [7309 








THE DE HAVILLAND 
ENGINE CO. LTD. 


invites applications from Technical Authors 
and Illustrators. 


AUTHORS 


should have high standard of English with 

Engineering experience for interesting work 

on handbooks and air publications. Vacan- 

cies occur at both the Leavesden (Herts) 
and Edgware factories. 


ILLUSTRATORS & ARTISTS 


must be capable of giving full pictorial 

effect to Engineering data supplied. Tracers 

with aptitude for illustration are also invited 
to apply. 

The company offers excellent remunera- 

tion and congenial working conditions in 

modern, well equipped studio in Edgware. 


Please write, in confidence, stating pre- 
vious experience, to :— 
The Personnel Officer, 
The de Havilland Engine Co., Ltd., 
Stag Lane, EDGWARE, Middx. 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 
DESIGN AND DRAWING OFFICE 
PUBLICATION SECTION 


require 


TECHNICAL 
ILLUSTRATORS 


Ex-R.A.F. W/O. or N.C.O. 
(Airframe and Electrical (Air) ) with 
a flair for Publication Work are invited 
| to apply for vacancies offering 
i 
i 





Fitters 


Good Career Prospects. 


Apply in writing, giving full details of 
| experience and convenient dates for 
| interview to 


PERSONNEL MANAGER 








HELICOPTER PILOTS 


VACANCIES exist for Pilots with Bell 47, or S.51 

or S.SS experience. Overseas salary scale £2,250 
to £2,700 according to experience and licences. 
Applicants without licences will be considered pro- 
vided they have minimum 100 hours helicopter tume 


HELICOPTER ENGINEERS 


ACANCIES exist for Engineers holding “A” and 
“C” licences for Bell 47 or S.51 or 8.55. Overseas 
salary scale £1,800 to £2,200 according to experience 
and licences. Applicants without licences with mini- 
mum three years helicopter experience will be con- 
sidered. 
LL app nts for m two years and re- 
newable annually thereafter. Six weeks’ leave 
year with pay; free travel and medical attention 
imited married accommodation. 
APPLY. stating availability, licences, experience, age, 
married or single, Bristow Helicopters, Ltd., 
Henstridge Acrodrome, Templecombe, Somerset, 
England (7284 








DAKOTA A. & C. LICENSED AIRCRAFT 
ENGINEERS 


required for services in the Middle East 


(COMMENCING salary £828 per annum plus £900 
per annum overseas allowances, plus local allow- 
ance of £21 = month. Superannuation scheme, etc. 
Please write Box F 479 LPE, Romano House, 399/401, 
Strand, W.C.2. (7295 





GERVOMECHANISM Design Group require Senior 

Engineers to work on the following projects: 

A C. Servo Motors, Tachogenerators and Synchros 
e 


D C. Servo Motors and Precision Tachogenerators 
. 
Vatric (Control Equipment), Limited, 
Brune! Road, London, W.3 [7303 





IR Traffic Controller wanted, R.N.A.F. station, St 
Davids, Pembrokeshire. Apply Chief Pilot (7317 
GENTOR Engineers required to work on application 
of transistors in servomechanisms. Ability to make 
up and evaluate prototypes desirable 
APPLY: Box No. 2800. 
(7304 
(CHIEF Ground Instructor required for Professional 
and Private Pilots Training School. Good 
salary. Superannuation for suitable applicant. Apply 
Personne] Manager, Marshalls’ Flying School, Ltd., 
Cambridge. (7275 
REQUIRED, Carpenter Rigger, Aircraft Electrician, 
A. and C. licensed Engineers, Fitters and Riggers 
In the first instance, apply in writing, giving full details 
of qualifications and experience to Goodhew Aviation 
Company, Ltd., Oxford Airport, Kidlington, Ome 
ANDLEY PAGE (READING), LTD., The Aero- 
drome, Woodley, have a vacancy in their design 
office for a senior acrodynamicist who will also act as 
assistant to the chief aerodynamicist. Applicants should 
have a degree and several years’ practical experience 
Successful applicant will be offered a house to rent 
and assistance will be given towards removal expenses 
Please send full particulars of experience to the 
Personnel Officer. [0286 
ANDLEY PAGE (READING), LTD., The 
Aerodrome, Woodley, Reading, have vacancies 
for Senior Stress Engineers, with wide practical as 
ence, for interesting work on Civil Aircraft. igh 
commencing salaries with new houses to rent will 
be offered to those appointed. Life Assurance and 
Superannuation Scheme in operation. Please send 
full particulars of experience, etc., to the Personnel 
Officer. 0285 
ANDLEY PAGE (READING), LTD., The Aero- 
drome, Woodley, Reading, have a vacancy in their 
Design Office for a Mechanical Engineer with B.Sc. or 
equivalent qualification to be responsible for the per- 
formance of aircraft cabin air conditioning. de-icing, 
and other fluid systems. Duties will include technical 
design, liaison with component manufacturers and the 
analysis of flight tests. evious experience of aircraft 
systems is essential. Please send full particulars of 
experience. etc., to the Personnel Officer. 288 
NGINEERS interested in theoretical or experi- 
mental. structural and stress analysis are required 
by the Atomic Energy Division of the General Elec- 
tric Co., Ltd.. for design and development work on 
reactor pressure vessels and complex steel structures. 
Previous experience is desirable but not essential. 
These posts offer excellent opportunities for imagina- 
tive young men under 28 years of age who are anxious 
to join a rapidly expanding organization in a new and 
important branch of engineering. The positions are 
suitable for University graduates with or without 
an Honours degree and in some cases for candidates 





ith a Higher or Ordinary National Certificate. Apply 
Personnel’ Maneeer (AED/KJW), The General He: 





tric Co., Ltd., Erith, Kent. 





AIR Traffic Controller (37), R.A.F./civil experience, 
seeks appointment anywhere. Box No. 2928. 
(7315 
OMMERCIAL Pilot operating overseas, 5,000 
hours, looking for flying /curm /administrative 
work, home or overseas. Box No. 2732. (7280 
ULLY-RATED Instructor, 3,000 hours, obtaining 
C.P.L., seeks temp. /permanent post flying/ground. 
Anything considered. Box No. 2929. (7316 
por (35), left commercial flying 1949, desires fly- 
ing post, interested agriculture or similar unusual 
aspect, home or abroad. 2,700 hours, all types. Box 
No. 2913 (7311 
A.F. Officer, 36, retiring February (not axed), 
# 3,600 hours, mostly light types. Becks suitable 
employment, not necessarily airborne. Prefer S. or 
Ss Box No. 2833 (7306 





BOOKS 


[ENGLAND'S only aviation bookshop. Send 3d. for 
14-page catalogue or call Saturday. Beaumont, 2a 
Ridge Avenue, Winchmore Hill, London, N.21. [0620 
HREE bound volumes Flight, 1930, 1931, 1932. 
What offers. Dearlove, reeways, Weald nee 

7 





Se 8. 

“YACHTING Quizzes,” by Max A. Chappell, 
Packed with information on everything nautical, 

from tides to trade winds, from fishing grounds to first 

aid. A book every enthusiast must read. 3s. 6d. net 

from all booksellers. By post 4s. from Iliffe & Sons, 

= Ltd., Dorset House, Stamford Street, London, 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


VACANCIES AT CAMBRIDGE 
for 


SKILLED AERO 
ELECTRICIANS 


Required for Installation and Testing 
Electrical Systems in Civil and Service 
Aircraft. 


Also 


SKILLED AIRFRAME 
FITTERS 


Good Average Earnings. 
Single Lodging Accommodation 
Available. 

Write, call or phone 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 

















AIRCRAFT RESEARCH ASSOCIATION LTD. 
with a large Transonic Tunnel in 
full operation and a Supersonic 
Tunnel starting shortly 
requires 
PROJECT SUPERVISORS 
to lead teams doing wind tunnel 
testing. Degree or H.N.C. with some 
previous wind tunnel experience if 
possible. 
PENSION SCHEME 
ASSISTANCE WITH HOUSING 


Apply in writing to 
CHIEF EXECUTIVE 


AIRCRAFT RESEARCH 
ASSOCIATION LTD. 


MANTON LANE, BEDFORD 
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BOOKS 





“ELLOWSHIP of the Air: Jubilee Book of the 
Royal Aero Club,”” by B. Hurren. The story of 

the Royal Acro Club of the United Kingdom, from its 
founding in 1901, through the two world wars, to its 
post-war resurgence The book is a tribute to those 
men and women who have kept Britain foremost in the 


air. 30s. net from all booksellers, 31s. 9d. by post from 
Iliffe & Sons, Ltd., Dorset House, Stamford Street 
London, $.E.1 

EVELOPMENT of the Guided Missile,” 2nd Ed 

by Kenneth W. Gatland, F.R.A.S. Presents all 
the main information now available on the develop 
ment of guided weapons in Britain, U.S.A., Germany 
U.S.S.R and elsewhere. Other chapters discuss 


guided missiles as instruments of research into the 
upper atmosphere and outer space, and as vehicles of 
interplanetary travel. An appendix shows the charac- 
teristics of 130 powered missiles known to have been 
designed or constructed. 15s. Od. net, from all book- 
sellers. By post 16s. 2d. from Iliffe & Sons, Ltd., 
Dorset House, Stamford Street, London, S.E.1 


LASTICS Progress: Papers and Discussions at 
British Plastics Convention 1955." The complete 
text and illustration of the papers (given by 29 experts 
together with a full report of the Gecucsion Subjects 
include: unplasticized p.v.c.; plastics materials develop- 
ments; reinforced plastics; durability and performance 
of plastics in service; problems in iniection moulding; 
economics of large mouldings; new uses in industry 
cables, metallization, footwear and conveyor belting 
SOs. net from all booksellers. By post Sis. 9d. from 
lliffe & Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1 


“ME HANICS for the Home Student,” by Eric N 
Simons, in association with W. D. Burnet, B.Eng., 
Lecturer in Mechanical Engineering at Sheffield 
University. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
such headings as action, force, momentum, power 
applied force, friction, centre of gravity, density, fluids, 
gases, heat, vibration, stress, impact, rotation, etc 
7s. 6d. net from all booksellers. By post 8s. 3d. from 
lliffe & Sons, Ltd., Dorset House, Stamford Street 
London, S.E.1 





LOCKHEED require 


TIME STUDY TRAINEES 


To take up training at intervals during the next few 
Three-vear course with possibilities of graduating to positions of responsibility 
on production. Practical knowledge of engineering essential and applicants should 
have reached the National Certificate standard in Mechanical or Production 


Engineering. 


Please send full details of civilian and Service employment, age and education 


to the Employment Officer. 


Lockheed Hydraulic Brake Co., Ltd., Leamington Spa, Warwickshire. 





months. 

















Write in. strict 





confitence 


STRUCTURAL TEST ENGINEERS 


required to help with a strength test programme on structures of advanced design. 
Applicants, who must have completed National Service, should have had Work- 
shop and Design Office experience and be technically trained to at least H.N.C. 
standard. Aircraft experience preferable but not essential. 


prospects 


experience to 


PERSONNEL OFFICER, GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


giving full details of age, 





Good pay and 7: 


qualifications, and 
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and specialized 


The Nerves of the Gnat— 


As originators of Cab Tyre Sheathed Cable, 
Helens 
important part in developing and producing cables 
exacting 
requirements of the present day. 


HELENS CABLES 


HELENS CABLE AND RUBBER CO 
Telephone: Slough 20333 


Among these are the special range—“PREN” Type— 
produced for the Aircraft Industry, combining essen- 


tially high standards of efficiency, ligh 


safety and dependability. 





LTD., SLOUGH, BUCKS 
Branches throughout the Country 


We are happy to be asso- 
ciated with the success of the Folland Gnat Fighter. 
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Which came first, 
ngine or the aircratt? 


the 


In the ease of the Fiat G 91 the answer is 
straightforward. Fiat's engineers were 
able to start the G 9] project because 
there was available a lightweight turbo 
jet which satisfied exactly their design 
requirements. This engine was the Bristol 
Or} heus. 

The Orpheus itself had been initiated 


as a design project only two years earlier. 


Objectives of the 
Bristo! Orpheus project. . . 


To produce a simple, lightweight turbo- 
jet engine of exc ptional power/weight 
ratio suitable for the new generation of 
lightweight fighters and also for trainers, 
transports and executive aircraft. The 
engine had to be low in cost and easy to 


manufacture and maintain 


Development progress 
A vear after detail design began, the first 
Orpheus engine was running. Six months 
later, an official 150 hours type test had 


} 


been com] eted and the rine cleared 


for flight. In July 1955 the first Orpheus- 
powere d aircraft took the ain 


This unprecede nted speed ot deve lop- 


ment was largely due to the thinking on 
lightweight turbojets which already exis- 
ted when the Orpheus project was initi- 
ated, combined with the « HormMous fund 
of experience amassed at Bristol on tur- 


bine « rigrine ck Sign. 


Current position 
The Orpheus B Or 2 last year completed 
a type test at a static thrust of 4,520 lb. 
Now the Orpheus B Or 3 has been type 
tested at 4,850 Ib, for a weight of 810 Ib. 
giving a thrust/weight ratio of 6:] 
higher than that of any other type-tested 
engine. Still more powerful versions ar 
under development, including the B Or 
12 of 6,810 lb thrust dry, 8,000 Ib, with 
Bristol simplified reheat 

The Orpheus powers the Folland Gnat, 
the Fiat G 91, the Dassault Etendard, 
the Breguet 1001 Taon, and the Lock 


heed Jetstar; it is specified for the Italian 
Aerfer Leone, the Japanese Fuji TIF I 
the Spanish Hispano HA 300 and the 
(;nat. Etendard, Taon trainers: also as 
an alternative engine for the North 
American Model 249 

Development potential 
Now that the Orpheus is proven with 
thousands of bench and flight hours be 
hind it, many roles await it-——in fighters, 
strike aircraft, trainers, transports, STOL 
VTOL, and mixed power aircraft 

Simple to make, operate and maintain, 
astonishingly light in relation to its 
power; with scope for reheat and reversé 
thrust, the Orpheus is a typical example 
of the creative thinking and care that 


go into the design of all Bristol engines. 


BRISTOL 
Aero-Engines 





